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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an operation generating device 
of a legged mobile robot allowing generated operations such as gait 
pattern to accurately meet the requirements of dynamic equilibrium 
condition. 

SOLUTION: A model ZMP (full model ZMP) is calculated by using a 
dynamic model (reverse full model) 100c2 representing the relation 
between a robot motion and a floor reaction, the ZMP converted value 
of a full model compensated moment about a target ZMP is calculated 
(determined) based on a difference (full model ZMP error) between the 
calculated model ZMP and the target ZMP, and a compensated target 
upper body position is calculated (determined). Since an attitude is 
corrected by the calculated ZMP converted value and the compensated 
target upper body position, the generated gait pattern can accurately 
meet the requirements of the dynamic equilibrium at all times. 
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(54) [JgBJ PSt»S&D#y hCDStf^^SS 



(57) [Sft] 

*»jEA<«tSTS«t:3fc-LfcW3C;»I&Djp5' h<Dmft 

^■t^ Ga»7;i'^7 f ;w 1 o o c 2 s^^t^t^ 

ZMP (7)W5 ! J1'ZMP) *JRBU JfifJSftfc^ 
JI/ZMPi@gZMP©g (7Mr*ZMPgS) (C 
§g Z M P sb D ©^^tfMlE^- *>h 




3*34#ffr/? 



a. frsftf^ii^-r* gMssia^&^-ra g«nif&& 
f?^a< *«ifcc:t*#«ir*»Ps:^»D#»;j»© 



b. ifrfc<£fcitte»SSft&g«51»i§WZMPte 
lo't, WED#y KOSBftt ZMP ©f^^TI*?} 

. ^ytJV&m V»TlWEB* Z M P cD3fiE:ft£#tfrr 5 g 

c. <t feMf5^tB$nfcg^ZMP©^IEfi:fcS 

a. TOE»^««J£r*g«3i»£BS£EAflMijftS 

b. ^&<<bfeMEft^£nfcgg?5gf&£g«^£*f£ 

c. 4>&< ifelWEWfflSnfcBtl^S**-^^ He 
[■1*514] 4>&< tt»±#t, tfrE±#:tcS^$ta 

a. ^ESfFS-S^-r^g^S/igS^S:*®^^ 

' = s- 

c. iEsggnft^jji'iS/) tME^^Stifcg^ 
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d . 4>t£< tfelftE#a*nfcj£fc*-^#. 

ME§^f&©^p^ffl.s:MiE-r-5 - «t z> mm etc 

a. mE»ff j**-* g i iszMP o>mmm 

b . 'Pis. < t t)fSM $ tifc g «3B»0£R^Ht)cX 
=E 7*)\> £ M ^ T€ xJU Z M P ffi-T £ tf> Z M P 3? 

zMP®fiB«p«cDji*inB-r-5ZMP*iia^a. * 

d. 4>ft< ifeWEfftasnfc^tat?*. ^ft<ife 
«EBtrX»0«RI«**1l|jEt".*J:i:fcJ:Dt6EBaf 



50 a. *frfBiti^^#lfiE;t-^ggSi*i:ggZMP©^P^ 

b. ifrE*J&&ftfc@*^£llSrZMPfflfiW$*fc: 

c. -4>S:< tfelWE3fajSnfc ; E5 i ^flcS3b ; E^^>h 

5 c t t <t o mm g ss»o g mmmm zmm 

mttztfot*. mmwjfFVEmmmmz^f&Tzwjft 
■ a. mmw]fF*:&&.-tz> BwrnwiE E&fcfctxD&mm 
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c. WBjFtB^nfc^x^s^tiWEftssnfce* 
»ff *fr"5i* v atrE»fe©S«W9«*£j«"r-5»fc 

• : &f>*IHT : &f^ZMP€i:!iit5 ; £x*ZMPS 

m#R, i 

c. .«rEJFffl$n«: : E7 f Jl'ZMP chWEft^nfcgfl 
Z M P ©4EBgfS?M t ©M£#fcBT * Z M P ft^tti^R, 

d. tfeWE3faa$nfcMfcst?#, t&E»#* 

ic< ^3t< fbWEl*jHttO«»«Fffi**3E-r«Ci 
fc<fc 5,'WEi«ai6il»ES**£»OB»f*^«* 
ft£t4IS^t^S?S, <fc£4**£T 
ntfy ^©I&fi^Sgfi. 

Mft^ffv wE»ff©"saH»i^ffls±«-r«»ff 

a. «E»fE£*lj«T*B*3t»£l*ZMP<&ffiliW 

^y^Jl-Zm V>T I.IZMP ©<£^B#M3:*? 0 <D^)V 
. ffi^R, 40 

c. ^fe<£*>t&EJi:ffiSftfc*5 s ;i'*EA*— ' 

CH«9 10] ^fe < £ fc±# £ , ItElflt icSSt £ 
<DWfc^oh%, *>E»fE©§«EIRI34t££j8T*» 
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a. i»E»ff*«jEi6-r*BaGl»iItl*S*©<E»P* 

b. . 4>£ < £ fcltEfteSftft l«EI»<B'<EBraM£, 
WE a # y. h ©SKi £ ffcS* (om^tctWiti **5\H* 

ic a * l t 5* ;u © * * * jf ffl r * * x J vm i) m m & 

c. t&EJFttiSftfc^T^CWatWEftSStifcS* 

d. '>4< tfeMiEIIii^nfcgti^f , ii>£<£t> 
10 WESMS»©«IEfi*ISifi-r*SSC31i6«:ESS:tfl^ 

R, 

e. «EI|Eta*n/t«iER*lWE»*¥^E5 s ^fC36JD«I 
fcA^TS^^A^IE^R, *>«fctf 

f. £ "biWE»*^x;WOA*tUl*k:*^vi 
T WE B til £ WE 1 © a HSIg^M * &;£T 

{MM D # y h <omft £j&^g. 

a. ME»fE«*jST*§#K»il*ZMP<0{EWl5 

b. ^75: < tt>WE*j££ftfcS*»&<0<K)*BStt** 
WE o h ©S» tZMP ©IS^Srsfi&^^T 1 ;^ 

R, 

c. WE^tB^nfc^E^WtB^iWE^^nfclSI 
Z M P ©{ggPfffi £ ©^«r#tBT^ Z M PIIiii¥g, 

9 d. ■$>■&■< £*>WE3HBSnfc*fc*r**. i!>S<ife 

WEB*3i»o*iiE**iictB-r*§*a»»iE*j(m# 

R> 

e. WESLtil^nfeMiESSWESi^^^^HCiiiinW 
{CA^-r^^e^A^MIE^R, 

TiiB e atxift t we g m^Rfxo m mm^is. £ 

o»f^*fT5t*, WE»fE©S*lfcBSfI*£j*-f *». 

a. MEtt#**ifdrr*SSIil»£gSfZMP©ffiSl*5 

***xrr 

b, ^fc<£fcWEft£Sttfc§*iI»£§aiZ-MP© • 
L, §IEZMPOfMgbOOSg«Ii ; E->> 

h t lt ^xju©s^ ^^tb-r-s^x^a^stii^R, 
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mm smmm^MJESiMtar % smmmmiE&^di^ 
a. 

TI9E b Misg) t we b © b mmmm. v&mt 

Ay JB 2 ®7^r - P/ty^t^I 

Hi £ nfcls l © 7 ^ — F r*y PMkfg 2 ©7 - hvt y 
^■*©fd*ttE5Ett ; E7 f ;i'fc:A*bT«ES*51ft©* 

a»»n#y F©Srt££j£Se. 
[»*ai4] tuESSsS!)«iEfi*ttl#g«, 
f. "flflEnstfy H^y^iSZMPOSatitEIl 
©&S&©S&7J¥i$l8#*«TfiKi ; &x.jk 

^S€#!±3-r-S^ 1 7- ( '-KAy^i|[tBm £s<fctf 

h. ^*<tt)ii<rEjnfl*nfciitittE*i©7^-F 

A y ^ fi t (Ds SS 2 co 7 w - F A y $ & ZM- 

ft^tlfclgl <D7 4 — FA-y7M<h|g2©:7V- FA-y 
^ScoSlerroESSl^x^CXTJ DTSuES^^gjcoM 

m^m i 5 ] mmBmrnwrnjEmM-ta^m^ 

f. igD^y F iriJt't-SStEjSSTJ^E— ^ > FcdSSj 
<hffiE51»©&I&©l&;fr^l$««^T&Si^.>K 

g. .l»ER» ; &5 f ;KO***ij!lrEi&** : E5 f JKOtt* • 
M.<D'J>te< ife^T*!** gl07^-My 

h. 5>7i<it>WE»** : E5 f JU©ia*iltESIil©7 
^-FA'^iioglcS^ f207<f-F/t-^ 
l^IStsf 2 y 4 — Ynvi7MM^w.< 

fSf ffi $ nfcJH 1 ©7 - F A y 5 * £|g 2 CD 7 -f - 

r Ay ? m<Di$zmmMM^MzAt) isTmmsmm 

m<om^9bn^y F ©psf££j£s&. 

imwm 1 6] HuEJil 7-f - Fn7?IIffi=t 
fit, i»3S < £ ^iuES/TJ^^^CDS^gicg-p'^T 
Il®7^-r/t7?lsSSt5:>*#ict4tl 50 
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□ y F 0lM?£j£&K« 

17] ^ft < 1 t>_h# <h, tuE±^(Cig^$ 
ns&g*©8ip^5fc*P^&ftQif?y b&i£ftl£E 

a. mesi^ *mtfm> ssom tsm^Kti <d<&w§ 

b. ^ac<it>iWEft«anfciai5HBo{E««nt*, 

J MEn#-> FcD«ft£^S7JC0g|^^^Tii77^ ; t'7 ; ^ 

a, 

c. ttEJfHiSn&^E^I/OffiAtlWEifcSSnfcB* 

«r7j ©sp^m £ $ n la -r s Hi 

MEB^^SiCDMIM^^fti-r-S B^3g»SIES#tii^ 

e. ^ft<ifeWE»Hl*nfc*|jE*fcag^T»EB 
«51»tlWES«*E*Ol*Rl^**ft3er*i«W 

a. WE»^*«*riBafffl»tl*ZMPO«BI^ 

b. i>75:< £*>roE^$nfeBSJ3l»)CD<g^-(t*, " 
iuEa^y F©^l*£ZMP©§f^£^-rSi7j¥ ; Ex;l' 
£A7J bT^^CDtt}7jS:#ai-r-2> ; E^ai7J#iii^ 

c. tuEp:tB£n;fc*y^©ffl73£MEft££*l7cSgC 
. Z M P CDiHP^M i CDs SrJftB-r -5 Z MPs#tB^g- 

d. ^T^i^ituK^tti^nTcMtgcfi^ ^5&<£fe 

itEB«sii)CD^iiE««*ai-r^ Bmmm>imiEm.»m^ 
mmm t mm m 0 m wmmm s s b 

s> FcDift^^ESS. 

[iSf 19] ^<tfe±#i, WE±*-k:»ISS 
CD»fF^fr5£#, ME»i^CDB^e#M5r^T-2)g) 

a. ttE»ff**«r-6iaG«6tl*ZMP©ffi»^ 

b. i^fe< >t)t&ESt*ftrrilIij^HR^l^, 
g&En;^>.y F©jO6<h*S73^^S^0©^S* : &- 
^yrCifegtfi/j^^fiHCASU §fZM? 
©^^E*MStd K> OlMI/j^- ^ > F > L-T^tx^ 
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c. i>a<i>blttE ; E5 s JK0tB*fc*"^#. ^7i<ife 
ME g SilSb ©MIES £S tB-T * B *XIMKEajrttl ¥ 

d. 4>fc< tfcME^lBSnfcMiEaKS^TMEg 

scsi* t me s © b mmmm & a jrr * § an* 

• [M&a 2 0] ME1 SXUMIEaji: ttl *« \t . 
f. SJ>&< £ fciME«ft^7*;i'©ttJS*iME»:*J* : fc 

. g. s&Effsfs^nfcMSfl-^^Tck'ptc^^-K^^y 

A, WEff ffi S nfe 7^-KA7^1t7^ — F 7 * 7 
e. MEn#y hte43ttSMEZMP©«»£MEj!» 

g. ME#ai$nfeM : £?r-5^-rj;5C7-i' — K7*7 

[■1*312.2] MEl*5«»»IE*J|i|fi^att. 
e. MEntf-;/ Ffc^t-SME^;*^— ;*>F©ag) 

tiMEsBftoaKowa^wH^sarsatt-t^k 

f . 4>fc < i fcME«»*7*;P©«i«»fc»E»a#* 

^ o «ag a <zh> r tta> ica # , 7 ^ — f a -y 7 a £ 

g. ME»**^7\>U©ffiA£iT**rrJ:'5K;7-rf , --K 
7*7- Kl^flfit57i' - K7*7- FM^tB^ 40 

S9ESLi±J$nfc7-< — Wy?lt7^- 
P7*7- FawfOfcME&Sl^T^WCATJ btMEl 

^ESsWPS^SjdtH^ F©S*-fE£j£gS. 

[i*f2 3] WE?-* — FAy^fiJfttJ^Stt,- P 
fc< £ *>MEIfr73^7^l'©S'frteeK:S^TME7 

e> 2 2gfoiri-rn^fcEffi©j»is^i!)ojKy fodsj 

[§1*512 4] ^75 < <tfe±^i. MS±#C2ss£ 
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©ftfpsff mE»fl5©iSE0*(s*:*fefc-r<&» 
a. atE»fPs«j*r*s«a»ti«*K*o«*»oif> 

io ^nwrntammM-mtt* 

=E X ; l> K A 77 L T f§ 2 O ft 73 # * 7^ © * 73 * # tB T * 
M2t-?Jl'f±i77#ta^S> 

d. WEji:Hl$nfcJB2©»*^ ; E7 f ;U©la*tlWE» 

e. ^fc< ifeMEjfffiSft;fc«»;:*rJ*, il>fe <<»:%> 
lWElWflES*0»IE«*JFlil-r*i**S*l*jE*jr 

g. jJ>ft< it. ME* 2 <©»*^7*;i/OA* itfi77(C 
TIE S SBH t WIS 1 SSflES* O S * 

[19*312 5] ^tt<itei*i. 1»E±#KMan5 
©»f£*?r:5i*, WE»ff©e*«^41*^jEiET«» 

a. IJEilMifigt^ gfSitlSZMPCfffl^ 

b. i5>&< i: fcfflE&J£$nfcSffiZMP£HEI$?B3ffi 
IWEnsKy h®5I»iZMPT©H«*agrJB 1 <DW) 

' ** i &7 tf Jl'teA*UT»JEl*a»0{EWI^tt*J(tB-r 

c. s>fc< £t>mE*manfciafi»tt©«w9tts. 

ME F©SS)i:ZMP©l5^$gTB2 ©Ri77# 

*2^7 s ;n±j77#ai^a. 

"d. ME#tB^nfc*2©I»i77# ; E7 : ;Uc73tB73iME^ 
S * nfi § SI Z M P ©{S^^ffl t ©M &^tti t -5 Z M P 

ME g 8? Z M P coWHEMZUih-t 5 S 61 Z M P *tIEa# 

f. ME^ffi^nfcMiZa^ME^ 1 ©ft^^^^t 
iiZ)DB*)}CA73T^ ; &-7^A7}MIE#^ 55<fcl/ 
g . < t «MEM 2 ©®j77#^7;U©A77 £ tB73 1 
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t we smsw} tmmE susr* <d g *RFMt £ 

b. ifeltEftJl$n)tl«ZMPOfiiBi 

E*tt^nfcB*ZMP©ffilW<t£, itffin#7h^ 
^TIfi2cO»;£^^;McA*U SiZMPOfiW 

AKlX^*, ^< tt>S6E§*ZMP<7)«jE«*3fi±S 

TSg«ZMPSIE»Jftfi^S. ■ 

e . «rE3HHSnfc*iE**ttEJB 1 ©KA^^K: 

^PSil n # h (*>»fE£j£g«. 
[i*^2 7] 

i. l»!BJfffl*nfcB«»©»jE«t1»E»2-0»* 

[i*S2 8] a sic, 

i. WEJ|LttS*nfcS«3Sl6o}tSj|€:WE»2©»* 
^5 f ;Pfca61nttK!:A*-r*»2^5 f ;i;A*«fiE^S. 

[■#■2 9] arSfc, 
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£#A3£££#&£T*ii2£^2 6 ^ES<Z>EPS;^I& 

[»*E3 0] «TEgaEnMfiESjnB#Ktt. 

f. .MED#^ h t^Vt^8JE*s:*©»»ifflE5S» 

g. iggi^TM^IltigiAf^rWSI 
itf h. ^&<ife»EKlflSFnfcjlttl»E*l«)7-<-t« 

fflt5l27^- KAty^aJILa^ft, ^IA> »E* 

JlOftSWESKf^ICA* LT8&EB«51»©*f 
jE«*JHHr%cift*«irsW*9l2 7l5mc0Ki^ 

1] <»EBSGH»«iE«fffl^att* 
f. !9En#^ h.fc«W*WEZMPOSE»tWE51» 

a? g. -5>^< ifeffiiBSi6^;^«ii*a:WEi&A# ; e ' 

h. < t feliEff ffl S nfcS tttES 1 © 7 ^ - P 

. m'Tz>&2z?<c- 1 - p/ty^ajuH'^a, its* 

^SOftSMESl&^T^l'fcAa bX»EB«5BBO* 
jEiftfffctrrfcc: fc*#«t'r'5«l*9(2 8«EScCDW 

3 2] WES8OTB»iE«iKi^a^ 

f. luED3^7 M:^t5iEMA : E:-^>FOg» 

g. 4>&< fcfeWEa«r^^©ttI8*ai»E»A*^ 

h. ifeilE^rWIfiA tiESl^)7^-F 
iJ7ft0ilcS^f , g2(D7^-H/\V^^tl:f 

ffit-5^2 7^-FA7^iSli3m fu|5# 
tii^nrz^ 1 07^-FAy?Ii»2^7^-FA7 

mm^wtti^ % ^ t^&m %m>km 2 9«erqw 

[^5 3 3] 5>3i< it>±ffi, *rEJ:#fc:5E»a 
0 mtz^^y h(DmW] t^Rijcom^^^fWjtj^^: 
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&®&im t com zmnTz ^jhemmuh^h:, ■ 

e. mtZ»&ZntzniE&ZM?d.W)t)¥"E7*)l'lZTgtQ$) 

f. 'J>13.< £ feMIBEi^^^^UcDA^itB^lcS^^ 
TIWE 1 UK t WE i ts ©B lUfgPtM £ ftfi-f 

»»d*? honest. 

b. . ttE»fE£ttjCT«SfGnb0lH»tt£ftjr9--&g 

c. 'J>tz< £ fel»EftJESnfcB**S*<Z)fiW^« 
t^UKAAU liuKftt^-?;>©iIi!>©8Pfffi£#tii 

d. itEi**trJl/Ol»OBP**tttEHGBBO • 
e . 4>ft < £ WE*fcaS-^Tl»ES£***JciS-2 < £ 

f. m&WB52ft?tifimm&M&Mti*£ : £7 : Mzjki!Q&} 

g . . < t t>wE»*^5*;KDA* izm^xmrn 

©1*^*^-5 i»E»f^©gais*i^«:*^j«r*» 

a. WES&f^«r«^-r-51SI^Sl£S^ZMP©iEei^ 

b. 'P?Z< <tfeli9Eft*£nfcB8SZMP©4£^B$« 
5, MED#-> h©igib£ ZMPWH^^^TSi*^^ 
xJUcAA L, fijEt^^^;]'©:!!*©^ M£StH 

c. *»E»:a#*7\/i/©jl»©BWtt£flMEB*«l&© 

t ©a sjftar s * s=a, 

d . #12. < £ « ilEt \z£r3^-T M&M tfm iz j5 t3* < «k 

e. fjs^fflsnfcMia^^Ea^^^^fciSjDK) 
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f. 4>ft< £htH^Mb^^y")^<7)X^£tiitHzm^^ 

b. i»E»^*«ij«r*iSR»tto«B*tt*ft)rs--5B 

iSD# 7 hW^fttZMPWSf^Sr^-rili^^^: 
jr^fcAAU WEKrA^^JI/OjOftOWSMSfffib 

d. JWEib^^^^OiBttCDIB'^FtfiWElWjBB© 

e. 'Pn.<£ fet9Siifrst?iiTtaEM*s«»cia^< «t 

f . ME^ffl^nfcMiES^tJEl&^^^r^VJciijQW 

g. 'J>13.< ifeMESj^^-^J^A^t^-^HTWE 

*«*&C£S4*«£r*IW3S»»n3Kty K© 
..{8**913 7] ^<tt>±*t,'WSJ:#l:lgS 
©»fE£fT-5£#. lWE»ffOB»B^#Sifej«i-5» 

a. lifE»fE£#J&T£BSSZMP©{E8*fi5te£ftjrr 
5gf 2MP«l^tftSm 

c. 4>&<. i iS5Eft£$nfelSZMPO£Rit 
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^E^MdA* LTftffBJf! 1 ©»**^#;l/OiI»<DRPt 

fi^ff tar 2 ^ ^wEfts^tJUB^a, 

3«c«iE**iPllii"**KE»Jfta#S, *5«ttf 
ess i <D»"*^ : e^;i/oaB*^<t^ME^2 

a. mE»f^6*«-r-5B*3BBi:BaSZ-MP(0*0^ 
^<<!:felfZMP <£$fe#4I £&^T £ iiZMP RB$ 

. b. 5>4 < i: fettlE«£S flfc S*Z M P 6, 
MBD*y hO51»£ZMP<0lS«t*i~SBl <OWfil^ 

c. i>ft< ^t>S9EftS$nfc@*ZMP<DR^fi€:. 
WlBn^y h©x»£ZMP©BJ#£*^2 0»*^ 
^Ex^fcAAU SJEm2 6D»** ; E5 ; ;V©31»©l»^ 

ffl^#ffi-ro^2^E7 ; ;^iS^M#ffi#g. iH^;^ 

d. ME3I2 ©HA^^E^OilK^BW^llitBEJBl 

e . 4>£:< t feSSE«^a^TWES^*iwigt?<<t 

f . ffirE3Kffi£iifcMlES£ttE)Bl ©I&A^^Et^Wc 
SiJDPSKiTvZjTSS i ^^;VA*?iIE^i£. M 
EJS I CDi^^^^xA^^/3^^L^f2-M 2 ©IMj^^E 
^Jl'^&Tj 72 < t feVa"rft3^*lW[E§*ili6©SaE 
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©ftfE^fr? ME»fE©§t^^ffie&£'3~*» 
a. »E»ff*«AT*S«*BiB + 

10 b. /|>ft<i*)«fE*3e*nfcB*flcK*08ll»II*, 

c. < t fettE* 1 Oil* *%f^©»©RSf 

d. 4»&< £ feffiSB 2 . 

a? E-B*ffl»©B*w«f«:tL,Tft3eir*2:i*w»ir 

[■1*514 1] i^a<tt>±#i, mE-fc#fcM§<* 
- (DwhftZfr? OTE»ffOB'«SI*M*iefefi6"S"«W 

a. MESfrfE ^Mf^Sfll^gf ZMPt?)t^> 

b. '>6<<i:fettEft£^nfciaZMP6RBtt^ 

c. ^a<it-fcWE*10»**^il<0iI»©RP** 
^jS DfcJB 2 ©»A*^50WO^***lH-r * JS 2 * 

d. ^&<i:*)ttE*2O»** ; E7 f ^<0tt»»i*tJ 

E § cd g SfgPffit £ b T&Si~ s e: £ ^r4#@ £ T 
2] 4>&< tfelftt, -ttEJ:*»c5«»* 

a- WEIftfftiiarSBaBIibiS**^*©*©* 

b. ^73: < «fSE^^Hn^§#£fc^:£>£><g^#il 
50 Tj^^Ex^^A* bTMWE^ 1 (DWjTJ^^JUOmmcD 
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Tj^x^fcATDU flJS^©^^^©:!!!)© 

d. ^IB^2©S!)*^^7 : ;P©jli!)CD^^ffli:MfBm'l 
OS* ^^©^©W^ffi i CD* ^HiT 5 txJl' 

e. 4>&< £fei»E*K:S^l/>TWB*#*fci£:*< £ 

t \zm i ©wiEfisjuflT i «ze»s ta^a, 

f. ^St<it>l»EilteS^Tm85JS*»»fcSatJ<J: 

5 (-in 2 (DffijE&zw&tzm 2 *iiE»#tB^a. 

g . MI2^tB a nfcSS 1 ©MiEm^ifrEff 1 
5 f ->Hcajll»lCA*T«*l i E7 s ;i'A»*iiE*ft, 

h. MIB*aj$n7 u c^2©MIE^$:itfE^2C0ffi)*^ ; E 

* 3* =e ^ © m ti © 'pi* < 1 1> v» r n*» * mm s mm& 

©»ff*?T5£:*, WEIME©B«*i^*&5-i*T*» 

b. ^fc< £fcJ5E&££nfc§SIZMP©^l$te 
WfBD^-y F©5H&iZMP©H«&*-rjlil©I&- 

A#tfiH:AA L.TMfEJg 1 ©»A^^7*;KDa»© 

mmm^mr^m i tfjuwuafg. 

c. £fclltrEft£:£ftfc§*ZMP©.«S*PNI 
MEntfy h©5^£ZMP®H»««-ra52©ft 

©s& =e 70KD3i»©BB$ft t * Jfta t * ^ 

3 fc*6 1 ©*tIES:£g:t£5-f -5H 1 *IE*Jf tU#S. 

f . < 4: *>1ttESfc*:JHTf&Ei£)&t*fciS-2< <fc 

o \Z% 2 ©«IEa^^tB1-^m 2MIE»ff ti3=®> 

h. «HEfftaStlfcJ!2©*iE*Sl«ri5fl2 0»*^ ; t 
7 ; ;i/HiijPB9.tA*T«>jg2 ^E^A^ffilE^S. £{t 
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© smmmm. t Lt^ts c t t -r * ws»ft 

a. iBP*f M:i3tt-5ll&Efl5£;tJ©&fti:flJE5Iia 
cktX • 

<5. ME*lti£*i;fcSr«:7*- HAyi7*i«fa7^- 

h 7 * 9 - ^mcom^m^Mmwi^juizxti utt 

ES*31»©jB3'0«jE**J|Ctfl'-r*Ji!3 §«3Sf&MIE 
~3 7S. 4 2 e> 4 4 ^© Hfn* C B«©IW5&f£ffil 

HtE@afit»OJB3 0*6iE**#l±i-r-Bi:*fc, fEft 

iwEanfisnTgra^-f — K/ty^atfta^w- 

atT*W*5S4 45E«OW*»»o#«/ h©»f££ 
50 [IS^3®4-6] l»E««H£5 s ;l'*.J:tf»E?§2«DS» 
*5 15S, 2 0P2 6S, 3 1 S*^e> 4 5 3®IE@© 

[is*a4 7] 

£. if>*:<t'bt»E*l©»*^5 f ;l'©*»*K:*tJ 
3^2 4^56^4 6 5© ^fn* I:E«C8)1S^» n # 
[0 0 0 1] 

r-5ct-5ta^^ h*«fW-r-5J:-5 CLfegfitHt 
[0 0 0 2] 

[«*©s«j .fie*,- wsc»»osKy h©^s^it±i# 
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fco 3:ffiSA^^4f|S^l 0-860 8 1# 

^D3>t , i-^^ ; EU KEt££ it, ' ^ffmMfx £\ 

[0 0 0 3] 

tltt*^6ff-I$n§ZMPdV B*ZMPfc— ST* 

-^>hco* 3 F^^, OTSS^i^fSn (M. 
Vukobratovic (tiQm, OjTIR) , f#ffn 
#y hiAKD^j , HTOXJIISf Htt (1975 

[0 0 0 4] SE^T, -21©»MOJBlCOS»tt*fc«6 

■bfcfiHSo^«***i«-r*ct leafed. £#bft#*" 
[0 0 0 5] Ss'fctt, CO»9i©*2(OSe9tt, ^ 

[0 0 0 6] 

arr^wff^saki^^T, ME»ff*»st-*B« 

fd^ Z M P ©Hf^ItlAf^ tJ^M^T^tM 

*E*©ffiRls?«<0«* S&ttttEJffflSnfc ; &5 f ;i'Z 
MPittE***n&B*ZMP©«»W«©««:JftB 
T5lSE=f, 43<fc3^73:< ifcittEJFttiSnfcKJw 

^< tfettESSM&OCISW 
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[0 007] »ff€*#"r*i*»*i§«££a*fc 

• MP^i^StaA^TTJ^f^T^TMRA^ 
^7^ZMP^$n'fclgZMP CO^P^M CDM 

[0 0 0 8] ±Blfc*2 0B«ai]St5ft6^ 4> 
tt<ifc±ttfc* .»E±*fc«IS*n**Bt*<Z>W«* 

K^IFiU^S. *J:tf^£< £fcttE*ffiSriftB*« 
[0 0 0 9] Siff^Mt^gSIMfttU 

[0 0 10] 

bbsh©**^*] eat, ifii^tiitu^ 

[0 0 1 1] Bill £<Dl«fi(0«aK:«*ftfES^g 
[0 0 12] m7F<Dj®<. 2&&f7ntfy h (SIT Tn 

jg csff) (ommrnm (mm) mvswi or, i 
ol gs«*r. £«*L£-r*. ktsu) , m m 
m) (D-j—ji^m (xm^tiv) <om& i 2 r, 12 
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R, 1 4L mm<V¥yttft<DmW 1 6 R, 16L> 

sirohr^^ftowa? 1 8 r, hl, hd-whi 

c7)5§Ip2 0R, 2 0 L*^6«jScSn-5. 
[0 0 13] Kip 1 8 R (L) , 2 0R (L) (DTSSK: 
2 2R, 2 2LWlfSft5t*t, I 

15) ftglgi 10R (L) , 1 2 R (L) , 1 4 R (L). 
3&*6, SKIP (StrMtt)" UHffi 1 8 R (L) , 2' 0 R 
(L) *6i^Sft«. SfcJttHBtaFHfflttt^HU 
>^2 8R, 2 8L. »B»iJ£Htt£ttTH l J>*3 
OR, 3 0 LTlg^n^. 

[o 014] at, ±ft'2 4<D±mz\tffii>mvmir£>n 

[0 0 15] ±E©#MMcJ;0, BM^HtfESOjefcT). 
CO 6* 2 = 1 2 ■OUfiilS** C i i 

[O0 163 itt, £<BKffl»T»jrr.5.h#2 4 COfiS 

[0. 0 1 7] HI l.^^T*D<> JSM»OT*kltt4j»© 
y, Fzi^>h(D35^Mx, My, Mz, 

[0018] M2 \Z^T<ko \Z, 2 2 R (L) <D± 

4 2 Hffttt* 3 8^**69 left, 

£¥22R (L) K:»0#»6n&*»ttflD*f-f H«» 
(H*** - ) i, S#SI518R (L) ^i^6ia*ii 

[0 0 19] B *fc*«T*5»S nfcJE*F2 2 R (L) 
3 8 tJEJSWtt#4 OjWfcto*, S¥22R (L).ttH 50 



(11) #12 0 0 2- 3 2 6 1 7 3 

it? 

Ml/t<MI¥5-3 0 5 5 8 4*tBt«ftT^5© 

[0 0 2 0] SSfc. {H lTttBSS:«Kt$^ □ # 
yhl <Dm&te&m\z\izSa<Z'r4 y& 4 4 3WRWS 

[0 0 2 1]-H3»4W»jl-^ H2 6<Dl¥^S:^*r^n 
. 3, -C-C:fc*ViT«»ir>1)-3 6 ft£©Hi*»4A/DX 
^LTRAM 5 4 l:ii^n^ 0 £&#«HHE— 
LTRAM 5 4F^tCA*^n^>o 

[0022] mm;=L—y h2 6oi*?«c>i-tft*ncp 
Ms 4 3^s*ois^i*msn&ii««ts»*.au 

[0 0 2 3] H4H u«)j|JSO)8ifc««i|!»S»»o 
? . [0 0 2 4] ^Tt^Hg-r^t. I©gS^7;^TM 

, IftZMP + fcj*0 (*i5£afe 

£>W4/^ — » &*>UZ>. 
[0 0 2 5] IrS, §S?2 2R, L<7)^r;££ r^jgjp 
MAj ^:Tcd (2*co) JET<^*S*©-fr* 

[0 0 2 6] S^^CCD^S^^^t'^^^tC'P^iTlffi 
:©«i:5H, a#7hl fc^Tls^frSJ® 

[ 0 0 2 7] gaj^RAK, -HRMKltt, f^^^<h^^ 
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^>M1 «fcSll&j£#*:8Sm;f. 0 te&<5. 
[0 0 2.8] «jac!)«fc5fc. »*^»W*#ft» 

MP i l»*g* t6Att-St5 C 5, 

[0 0 2 9] ftoT, ±Ett, Wr*Wte***B« 

i3&*T#S. £©J:5ft«*#>5, B« 
^<£) £d i^lt^c 

.b) St^gS^tfl l^<D«!BB©S*5e»«l*t 

[0030] w. «TTtt, 3#**SteT*jfc*te, 

[0 0 3 1] MP^Jf^£teW5£T^&<, D 

tfy h 1 ^OSISM'J >^ 2 O^S-T^-r^ffl 

frix^i t MS u > ^ 2 T$it 

L&^McoPS (U>20 * Wj iff.*. ;£li£>P • 
Utt. 56lCliaEb&4*ll¥8 - 8 6 0 8 l*a#fc:E« . 

[0 0 3 2] COJUttJUJBttt, ±Efc3E«bfcB 

[ 0 0 3 3] CCT, B**S£:LT<&*fr*K9!r 
[ 0 0 3 4] Bg#***fcSft&ftB3!i:6ftVi*f|: 
»**S93HB*#*«SbTU4 2lt. IP'S, 
MPtt*&*B*ZMP*i£<i: — ttW^Ci, 



'(12) * ■ . WM2 002-326173 

<ZK teHT*«»*fr€«fc 

^#5) *ffftfr*S»fclT^5Ct. IPs, 
■oi«fl?')l8il/T, **i**©*fl-Ttt, 

Z MP #*&JUB*> te» < OiflWIT L * 3 

[0 0 3 5] J§n+llil^*©ai»«»tt, fUn 

®#*©*«Hfttt «tte* S^fiSl^tSlft^fif 

. • «jM3«ktf**) te-a-r*«t5teR«sn*ttntf 
1 ia#fe*©a«!«ii*«»s-p.x^ntf, *n-+ 1 

[.0 0 3 6] ftSoT^^H-na^WnlHJips^ltSBiR 

oT^nss^o §u m^i-^J:3te, »iS!«rAha . 

[0 0 3 7] — wtm\z, 1S#«I1 /t^^— 

[o 0 3 8] *-?m$>z>^ y~)v^ 

10 £te£-^T> L*U 

[o 0 3 9] #te, ftjBtt*ffteaufc»»±flcft«* 

J;3l:ZMP^HIt^^7/-^^Kff^ £ £ 

[0 0 4 0] f(0IS^15T*Sc 

[0 0 4 1] 1) ±#tt\ — Ix ZMP^^KiC 

Bn5^ *6te»< teBniatrsfBtMWft^* 
[0042] ^it^^m^^S^^^^^&Tri 
MP^i:-tt) 5t £> S fcig 0 # 



23 

[0 0 4 3] »*4t«j3P*jfe#*j«J£L:TV»ntfn#y 

tin±5it**|Si!!**4i5l:, atfy h<omi>#* 
z mp o*±* e.s< fcjsn* t st sTiS< tcin n«t 

[0 0 4 4] SIS 2) frM3£»JHK*^TZMP**3E» 
to"*". ISr^^-ti5tt2)tfig^bf, 

FWte— tstsc 

[0 0 4 5] 2**©|«§li«iK*7-5£, M/f? 

ZMPA7/-^tttTI 3 5 fC5S-f<fc3 
K, X, Y, ZJS^ Cfrrtl) f3ViTfn«^7 7ttO 

[0 0 4 6] liiy^^-i'H /^*- 
[0 0 4 7] Jr^jt/^^-^Wu _h#©jg» (£M 

[0 0 4 8] 1511 ^-^^MtlEXO**^*! 

[0 0 4 9] H;P©$D<, 7;i^5^M:EAD^£j5£ 
«1 0 0 tt^S/^A-^ft&SRl 0 0 a£{it*, &® 

[0 0 5 0] ^$n^A5^-^B§IS «3«ktf 
(50 RB#tt58£fc» 1 0 0 bfcA7J2ft5. §g <^«fctX 
iE) 0 0 bttAAffifc*^*, 

SSAd^BS 3 ? 5 - 3 1 8 3 3 9 ■*&«klft#g8¥ 5-32 
4 1 1 5#4MBft£T«*l,fca*f*JSlr», SSS^Ffi 



(13) ^12 0 0 2- 3 2 6 1 7 3 

^4 

0 5 « * tr B © K <fc A/ i* «C * V» T § * ± *j6» © g * € 
[0 0 5 1] (43"«ktfife) SgP#Mfg£Sl! 1 OObT 

tfg:£?±#3£i£ (J: 'OP KB:, *n5©l*»BS«* 

4$R 2000-35 2011 fTlS b&JattflS^E 

10 5%>n o o c i t, .c©ai^Tffi3g$n-s7;> ; E7 f ;n 

0 0 c 2 tMft^T^CStJV^TAA 

[0 052] h, mm^^jv 1 0 0 c 1 fc^^A 
mm iooc k:-s-s-e-a:^»« i 'b-?riBT**. ^fc, 

v [0053] 7;i^^;MiiEA t) £fc*£j*SB 1 0 0 «, 

• «t o fe jc ^mm-cmti zm&r * «t 5 ic, 

•5, &5V>«gSZMPi;fc9©7;i'^7\N'*itjE : E:— A 

*»IE-r<6i*k:, IgZMP^fcQO^MfJl'ijE 
t-^>h©ZMP^It*lli*n. », IgZMP 

9 [ 0 0 5 4] U-tfy h 1 COPg5tt0 1 (C 1 2 

[0 0 5 5] @t^©ffi^:©fe«e)^ r ^T, *tB®A**± 
IEL7S:4fig2 000-35 2 01 1 *T«j6LfcJM6ffc;. 

t ^* ^ r a is *> -o u 7 -f a t g * ± 
[0056] mmfrzgiwtzt. wm$>E&&mz® 

m&mz&ZvZttf-VglzWV, ^MT-S^fcT 
Clzmm? 2> r «T ^. fF#ieffiF*?T- ZMPOi 

iSTJ^^teZMP^ATJ, _h«:<S:S^[ii7Ji:-r-S.^i:^ 
?S 1 1 t^SOT, «S K 5 ^ - ^ 

[0057] ^ot. b^^o 'j 7;u^-i' A 
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[0 0 5 8]-l/*l/ft*6» ^6 JC^T<fc*5^:^S^ 

PU (I 1^1816 0) ©IBATttBJiT**. 
.[0 0 5 9] ^ClTr, 5fete«36b-fcS«ic^tiTtt/ n 

[0 0 6 0] £TF, eioBA^^iRWtS. 
1) :£7)rxjWt «3t«^. 3a#MS¥Jtjft. 

ZLftZSX^ r3E»jwn— _h<£& 

[006 i] mmz.. jttHijgTStjfitt, «»£¥teD- 

[0 0 6 2] £k 3E»»3W*k:*B»lcaf*bTV^4: 

s. ) o ctbea^RO, st> *a£Hts:» 

3) aSlS^Ki, *¥i:»at^7'J-^at, a 

£ * u xjS^SJL fcjt,** $ **— ytM ic « & n 5 
[0 0 5 3 ] &iLWi^rS; = \^ til^IStbTfzl^ 

2 4^1= oisTb^a^g^^^b*^) £*f*rr 
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&M, Bl/t r«:MmMj 

[-0 0 6 4] 4) ±ft(D* 5 Ffi«tt, 

TZ^nz* ±fctt^~<D±&mm^±v>7k¥mm <xy 
mm) z r±#M*7tyhj iff -K. 

[0 0 6 5] #t^T. S^Oftft^iRff^xJl'fclHTS 
<k A5> ^ - ^ & £ CDIBS S O V> xmWT Z> . 

[0 0 6 6] SSStOZMPH a 

J^K, rgilf ZMP J "ifftf> TZMPpend j 

[ 0 0 6 7] #«jjScDjf*ifi«tt*©i5 fcE3C"T 

msup :S^PS,*C®fi 
fflsvg 

^ mtotal :n^^y Mi (= mb + msup + miswg) 
mfeet : MjPSm C= msup + mswg ) 
xsup :$#ISMi 
xswg r'SWK^&S 
xb : muM=?&W (±#SMt) 

dt^534^H0, xbtt3^5c^^h^ (XYZ 

[ 0 0 6 8] d(xb)/dtiixb<B 1 ^f5iM 
^©M^^fc d2(xb)/dt2^bCD2{8 : |g^^:St)U 

G«m*iDiS«^^ X, YjEg^^O. 

[0 0 6 9] ^©SI^TiH^^T, »a,fi©i8 

a P so D OT^tl^^- / > h t^if ^ (HtttA - 

[ 0 0 7 0] TfEOSc 1 i-s;, = PStoDoWfilttt*^ 
5(? [0 0 7 1] 



*(15) 
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= msup(xsup - xp) * G - msup(xsup - xp) * d2(xsup) / dt2 
+ mswg(xswg - xp) * G - mswg(xswg - xp) * d2(xswg) / di2 



[0 0 7 2] BZMP ^ZMPfeet £E3*U iZMPS 
t2TSlt^ e fcjE'U &JZMPC9i©£ (ZMPfeet <£> ' 
Zj5£#) 14, APttf©»SiH-it5. ZCDJzo 



[0 0 7 3 ] 
[«2] 

• ^PSte0OB»^«tt*^-^>N=mfeet*(ZMPfeet-xp)*G 
[0 0 7 4]**, BlfeStD#^M0liA#tt# **»|MK*-»&*< 
iSfilbTgSZMP, PZMPCZMPfee [0 0 7 5] 

t) s &£ZfmfL&¥ ZMP (ZMPpend) 3>Hfc:»4R 3 <D3K [R 3 ] 

ZMPpend = mtotal / mb * g^ZMP - mfeet/ mb * ZMPfeet 
[0 0 7 6] — jRte, «»«5t^<&*»**:br«# ★ tO 6 7 7] 

d2(xb) /dt2 =g /h * (xb ZMPpend CD*T«») 



[0 0 7 8] fc7cU flUBjftPtt, ^5^©ffi«*f**i 
*<a*J:5fcR36Sn*. ffUB,&PkL ^9 

[0 0 7 9] jfe©fflJR«Cff*MSC»»D3Ry • 

[0 0 8 0] H8*#SBbT-*©»A*:aiW»0»^* 
' KHi-*i, l&*^fWWZMPltB^2 0 0 ^i 30 
WZMP3fffiS2 0"0tt, .fti*«trXSt2&6afK: 
H 9 T^S*15#JB,*P leStJ^TWZMP (ZMPfeet 
) £#£lT£o 

[0 0 8 1] JifBJTtBbfc ZMP feet Srmfeet/mt 

Qtal« 2 ©«R) bfcfetf>£, |«ZMP*5« 

2 5K:£ft** mtotal/mb fg (SlOfilS) 
t\z£<oTs m&M^Z MP (ZMPpend) IP 
"5, SSI? ZMP (ZMPpend) tt, iWBn# 
ntotaliMEi*OKj*OKJ|mbCDJtte1ttEB*2MP - 
fe*DT#fc«*6/ »EWffl©**mfeet £fufE_L#: 40 
OKjft©**Bb©H;^MWOZMPffia*ZMPfeet £31 

[0082] asif^an g4Tgi^n, 

S^Z MP (ZMPpend) ^ £®&^K^*¥<E:g G£ 
[0 0 8 3] S&lc, H8l:sr»<, 14 



_h#«£g&^#§2 0 2 ±MSftJ 



2 0 2 



[0 0 8 4] ±E£J: 0— ««Cf^H SKB^E^Jl/ 
(JBIO^E^W tt, D*-;hlS, IMS5 2<3DBfStt« 
** W4*©#ffiteKeSftfc4>&< ife 1 

. SE&SjS£:±#2 4©Mtli:tt$nfe / >^< it> 
^±*^:^^£fi#S) tt v ^>7i < £ fepg? 2 oofflfti:: 

Wffi<Z>ZMPfcffil§^5WffiZMPZMPfeet ^1*24 

©#»fc«#*ricjfttir*«iaszMP»ffl#»£, 

£:< (hfeMEffa^nfeffllffl ZMP ZMPfeet i as ZM 
Pfcgo*#, «Sc«^03&*©ZMPffia«ZMPpend * 

(D3L&(D ZMPffii ffiZMPpend fc*'tJ t > f 1WE ©I 3t ffi^ 
CD^ft (Sg) xb*J|^T*ffl:£S^ffijrHJ#8£* 
*±^!ICffi*nfc«lt«^©«fixbtea£^iTJB l co^E 

[0 0 8 5] «Sl»^©3tj«CDZMPffia«ZMPp 
end B*ZMPfcJBl©«R (mtotal/mfeet) £§i 
liT#fcSh&>6, W«ZMPfcJB2<Offft (fflf eet/mota 

[ 0 0 8 6] *#©«IKtt**3ejEtttet5ViT 

5cfc-5fc, B«ZMP^6±^«ijl*J|[ffir-5^tOfe 
t±*2 4^tfi^lS¥2 2R, L(Dtt»*> settle 



5^? ^ e 



(16) 
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[0 0 8 9] ^AL^^^Hb, gffciCjKTO^S 

o)0 : «ttfi^©H*AJMfcft- 

o>0 =. sqrt(g/h) (7c7cU sQrtttsp^S^Sfc^. ) 

At : M^V$ 

x[k] : k7T77°S kAt ) ©fSSTfii 

v[k] : kX^y'7B<om±LWFF&8E 

ZMPpend [k] : k^r^/g^ilTZMP (Sl<* 



30 



10 



*H ^kA t^6f^l(W) At=T, A^jZMPpehd 

£c ) 

q [k] tp [k] ^5tgit5. 
[0 0 9 0] 
[*5] 

q[k]=x[k]+ v[k]/co0 
p[k]=x{k]-v[k]/coO 

[0 0 9 1] M:£S^oSI&:£^S£ffifSteU q[k] 

tp [k] \zmiyXM<t, eiT^R6"tR7^#en 

£ e N. exp l^ftRS <e*8#ft) ^St. 
[0 0 9 2] 
[ft 6] • 



[0 0 9 3] 



pM=exp(-Q>0kAt)*(p[O]+(exp(a)0A0- i) £ (exp(ia)OAt) * ZMPpend[i])) 

i=0 

* * [ft 7 J 

k-J 

q[k]=exp(©0kAt) * (q[0]-r <exp(- coOAt) - 1) £ (exp(- ia>0At) * ZMPpendfi])) 



[0094] ein^oi^Sft^t^o 

[ 0 0 9 5 ] *S*Ka:3eftZMPBin*i:^ZMPBaxk:3tt 
U R8**Kl«je-r^ck5lc, ZMPpend[i]**««*n 

[0 0 9 6] 

[ft 8] * 



* ZMPmin ^ZMPpendp] SZMPmax 

[0097] ft 8 (D^mt^mcom^^:. ft6 tcftA-r 

[0 0 9 8] 
[ft 9] 



pM ^exp(-coOkAt) * (p[0]+ (exp(coOAt) - 1) V (exp(ia>0At) *ZMPmax)) 



* [0 1 0 1] SEoX, 
[0 10 2] 

[ftl 1] 



[0 0 9 9] 

[0 10 0] 
[ftl 0] 

£ exp0o)OAt) = (l-exp(k©0At))/(l-exp(coOAt)) . ^ 

i=0 ' 

pM ^exp( - Q> OkAt) * p[0] + ( 1 - exp( - coOkAt)) * ZMPmax 
8<D&mhtpm<DMffifr*>. ft ♦ [0104] 

♦ [ftl 2] 



» 9 it, fti i o&'d izm^m-t 



[0 10 3] H««C, 

1 2£#£>£<ta*-T?#s. 



pM ^exp(-©0kAt) * p[0] + (l - exp(- coOkAt)) * ZMPmin 



[0 10 5] e*p( -o)0kAt)ttk^«IE*l:ft5(!:0 {3 
i^m (?BiB) 9" -SCOT, ftl 1, 1211 ZMPpend ^ 
lLTt)p[k] HRlfc*^ t^fYlteZMPmax^ZMPntiiitf) 

mizxz^t^M^-rz* 

[0 10 6] 2*>\Z, S#«tLT, ZMPpend s^Sb^W 

©l«.*fcBfc»TI«HO £-T*4:, S6H ftl 3<D<£5 
K##lET£>^T^£e utlH p[k] ^r<DWM 

tc^zi^ef, zmp at;: # itlSft 69 k: i£ Si" z: 

[010-7] . 
[ftl 3] 



p[k] = exp( - co OkAt) * ( p[0] - ZMP0) + ZMP0 
40 [0 10 8] ±0— jKWfctt, P [k] 3b£P5,&T 
H<Dcfc3&firt?&t>Tfc, ^CD^cDZMPpend ftjg^fe* 
H— j&JBTfen'K* ZMPpend &^tC5ifi£T£> &£>«l^ 

[0 10 9] — ^ Q [k] \t. S7^P>S5*&«t5 

[0 110] IM'tbX ZMPpend tffe^K^KB, 

\zf£zmA£&*z>TmMo t-s~z>t, g7n si4i 

9. inil q[0J = ZMPO -Cttfe^RD, q [k] 
50 lUPO^-^m^m^llzmmT^Z t^M^T^c, 
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[0 111] 0 ©t^lcM-St, CC0$m<OMM-C fyju^^j^ 

q(k]=exp(coOkAt)*(q[0]-ZMPO)+ZMPO s^§d^^ MA^tf J^tftt^, Z\tli$, . 

[0112] ^ct. ss5.{c«t^T^s$n^.p ^sA^^-^^^r^fSfcM^sfeoj; o t>ia«i» 

[k] SJRScd&h a [k] £ r«iftric^j in?^. s.©iSWD3i?7 hSA^T^r^^ct^lsLu. 

[0 113] K±±D, _h#«d3tO*tt*B&j]:U, ±fls BS«TRWTntf. ^OggftfCi 

[0 114] IPS, ±#ttjH©»«*B&ikU ±#ijf ' T>Tt>AiO . 

S^CiXSOl^MtSfttait^t^&fctB, fgffc [0 12 1] ft, C©WM»fc*lr»T. gSS¥fiS^ 

j«»**ItK:3E»«:^IBB <JWn&^« ». gULbttgg, g«ZMP KS-^T (A*bT) 

*«K*3rrn»4jiv». « mmti^^jn twit, 3&&y-&&m&* sm 

[0 115] fit, 5fet!13HL.*:a«fc48^Ttt, -t#«*, ±MSI:S.^UT (AAl/T) l^ZMP 

tfcioT, S$Dfr*«J«$i-©flt*ftjrr* ±5 tcL [0122] 7;i/^7\>HiSiEffl 1 0 0 c 7 

[0 116] £*±©#K, *K:«3lEbfca«K:*Wt . Jkl iBSS) ^fcttHSft^J^^J^^I/ (L-tfUtf n® 

Cbfc. ICtf, *£At5;* — ^fr©*£ 5i&B:8«»'t)\ fcD**ST*«>. 

ittttSiBJE-r-BiSfctfiESn*. «, MLJ;?il/ [0 12 3] C©Sfe»©»»te#*W3;f*»n 

TVs3#^£ r^O^^J . ^©:£©^£ r^[M# #y H©a#±^if Otf^, ^#:69('te, ;£^©#aE 

[0 117] C©J:5fc, 5fefcS*Lfcft*fc*^T [0 12 4] H 1 1 tt, ^(DyjV^J^JEXX)^^ 

«, a#y b i ©»A^w*»*is»-r*»;&* ; E7 f ;i' 30 j&as 1 0 oco#MMi^st7D- • h a* 

T*S«E5fc*J*U -tttfcioT, ^S^3 (ISZM [ 0 1 2 5 ] ZkTmWT 2> t, tfS101:*^Tl* 

P) §4AO'J7M-l'Al:Ml,T, (DWm^&'m^mK S12SgTS14tl*, tf* 

L7t. SfeliTS 1 6 Cit*, ##«3 O&fr?) BT.J&«>5a^ 

[0 118] L^Lft^S, .-^©*§isa«};r;tet>Ti4, *i«WSffb, f^^nstftss 1 8 fcittr£=fcfc, g 

aftLfctfJ^IV^i- I*#fi)?S^#4iSt • [0 12 6] S 1 8fcMtrfc#ttl3ffl t *0»-«OJB<ffcL' 

[0119] se^x, za>mfe<DMmz&z>m&&8hn #.mt£®mm cne.©*§«i*}i 

l/fcllll^r^SfHTjSiJafCJBfPS&flEtai: • j6 5HBi>3'f7f-{ y ^4 4 & £*©^g|g^ & ©S 
£«Snfc»fP*J. «fc 0 ♦ (S*) if OttSTO^ii^Sfcft^LTfe 

«, ^©*^©^^t4,- ^fcSJBbfc*^!;^^*^ [0 12 7] Jk^T, S 2 2 tit*, ^(eI^^«0«!jSP 

-§-©14^iE(I feS^T [0 12 8] ^-Ei^sj^jeps^-se^^te, ^ius: 

■ [0 12 0] H 5 ©^^T^UttlEAD 1 0 50 &BBB&&ifl 5 JlfciHSittlMMjeKfc-f *. 
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[0 12 9] 4-E#**#3afWJE¥fi**#Kk 

[0 13 0] ^SOZMPlli/^^-^H 

CD * HZMP f&fftEt % &m Sr^^^SE V s t 
W a (gafl#i?l 0 - 8 6 0 8 If^Sf:^ 26 

[0 13 1] &l^TS2 4iCii^ ^EliMStea&a** 

[0132] je*iEiB**»4, a#, *iieig#*i« . 
■ait>i2:*<©**"TfifeiHrfc**ii:« 

£T£)£ 0 S#I£l5l#^4, j**£j3e« 1 0 0 

1 0 0 3&i6^OSStB*Sn**>©Tf43tt^. 
[0 13 3] ^feT> ^HT*^ »1ME0#** 36 2^0 

2 © ^/ 1 ? * - & * co&mm <D-m^0k fr * s 

[0 13 4] *#«fc»4, 1 SHB*fe#«HB*WJE3Rt ^ 
[0 1.3 5] *ligl2l**»*iBlWJS 3 Fffi***fr4, 



(18) #§§2 0 0 2 - 3 2 6 1 7 3 
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*4, *H3dW*«*fc— 3W«. ) 
MJSW^^S^&^lffiS^KSII^MSTfill** 

kit*. ai2itB»««i»jd»fliJETita*»a. 
[0136] m2m®m^m&m&^&wmmz^ ^ 

[0137] ^n^©l«^il 2^^To 

[0138] mimmm^^zsm 2 m\m^(o^ffm 
m\z, *Has*n«iH— t-r* R-mtt 

7^-^osi:t, c**^—^ 

[0139] JBl*E#«*it«B_2ltia#*©ZMP 
[0 14 0] ±#«»j«©a»tt«itiSft* 

ixo, vofc-sn. cio^xo, vo^ 

(xO, yO) <t^T£ t tls, V 0 £t?V>Ttt«El4 
[0 14 1] ddck^tw^i-'^t, H7fc^-r#»EYfc; 

£^ 1 JilHj^^ <h HI 2 K!®^ ^r^-S m 

o @#^©ai±#^etig[i txo, vow 
hp^, xo + vo/coo r^iEiHf^^cDSj^iR 

[0 14 2] ill CDSJ^^^^t. *^TS 2 6 ^ii 

m, j t<Dmmz$c\zmmi'izwm2 o o o- 3 5 2 0 1 

[0143] S 2 8 JCil^, ^iH^^^^TFT 



35 

2000-35201 itcEt*nTt>4©T. mm 

[0 14 4] ^V^TS 3 0 \zm&* &7£.2tl7t$*&A7 

[0145] 014 \tt<Dym*7F;fV-7)V— ^> • 7 
[0 1 4 6] 6TFI»9rr*£. SIOOI^HT. 

* «K) s i o 2tcJt*, ^-ia#t;^ 

[0 14 7] *HTS10 4!:I*, ^HS^/t^;*- 

[0148] 0117D--ft- hCD|ft^tCM-5> 
JfcHTS 3 2 CJS*. ^^^Ji/^ffiUfcMiE^©^ 

fccfcptc, *jES*±#ffi«*±CX/ftfc»41#ZMP 
[0 149] @117P--ft-h«DS3 2 

c c Tatar «. * 



(19) #§8 2002-326173 

* [0 15 0] Ml 5 H-t^s&WllEE^ffiSSfteLfc'fe 
[0 15 1] tIE#SH mSbtt^y^y")^ (S7^ 

MP) £4*IElx&i^ffi£, *TiE-r*^*fc*«f*n 
[0 15 2] $611, MA#7Wf;^IH5fa 

T*©7^- KAyi7 (F/B) «JE«rff 5 feCDt^^ 
-H7t7-P'(F/F) SiESff'5feWfC^^n«i. 

^^©ZMPSMiET^^Sfe. ^Yfc^^^Z 

[ 0 i 5 3 ] 0 1 6 tt, jb 1 <D^M<ommizmz>wift£. 

[015 4] ft, 016 CftS l-C0*JS«)^S8fe-g- 
[0 15 5] 



7Mril'ZMP = lfZMP 

+ B m Z M P i t> 0 <D 7 fr^JUmE^— X > h CO Z M P M^M 

. . . 315 

[0156] unit m^<oy ji^jvtmm^ji'-v 

<£?K, 7)V=E ; r)Vft}EW> 1 0 0 c tt, §«±#:#lit, 
l«£¥«l«$5.ktfB*ZMPjfr &*«sn*g*#ag 

ZMP StoO fcB8Jfie£^-;*>K£f|£;grii-.5;:£ 
fcj;^ (**OSaf*«THT0) . *M££JliiE-r*. ± 
1ST, r7^ ; Ef;i'ZMPj tt, WMh*>?fy )V=£=t)\> 

-5) ZMP^fftn. ft, g8*^13©MOf 
ffiHC&oTte, 7^'-h*7*y-HSO*gjETfe2>fcfe 

[0157] H^©#D<, S 1 ©USSO^JilCiBViT 

■ 7JWf;i'ZMPgs=7JRf;i'ZMP-gSZMP Sloa 

[0 16 1] ^Ut7KrJl'ZMPggeiSZMP J;^?^igro*5Sco®§Stc43l.iT, ^yjl^-rMzXA 1. 

T&Jg (£73) t" S«t -5 iC I- 7C. ft, C ©^$£<E>5g&33 50 -5. 



■6) . ' . . 

[0 1 5 8] *#69tett, Rl*«ti;»2*«^T«fJ8 - 

5PZMP (ZMPfeet ) £#£-9"^. &t>T, l& 3 £)S 
^TffilfZMP (ZMPpend) ^^tllL, t44fl.iT 
#J3Z^^ZMP^S#!l:&S^*¥&g£JStfc!L. ±#ft 
S.^OTfC^fig^SL^a^TK^S tc— St -5 <k O 

40 iB^F 1 0 - 8 6 0 8 0-9&«T«3lSbfc±#:»£«fe:£^ 

[0 15 9] ftj£Lfc±#ffi«fca^*v j£7 

oT^^xJi/ZMPs^s^m-r*. 

[0 16 0] 



(20) 
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[0162] t^iAnn m^it^^^jvKm 

Z M P ^ t) 0 (DM A > h f: i TrT5 Mt, IP 
tO^MA^y h£f££a^T±IS<Drft£:rTt> 
[0 16 3] ft, f7MfMI^TgSt^)ZMP* 



55 



*«JtEbfc«k3te:* 7Mf^ZMPiV^. 

T^^ OH*)" S ft. B4l:Stn*^H«**T* 
1 0 3£A*aft5. 

[0 16 4] HI 6(Dg^^STiti, £*T<2 2^<£> 
[0 16 5] 



*t3EB«±#tt«=*«BflS : E7 f *±#:tt« 316 a. 

= 7J^x^ZMP- SIZMP. . . ... . . 316 b 



[0 16 6] B117o--f^-hOS9?l:H5t, 
*UTS 3 4 fcii^K t £A t &tQA, WltS 1 4 . 

[0 16 7] H4©R9BfcRDv £ ©**©«1BIC«* 

M\ &SLQ>ZfUy& 1 0 2fc3IS*U + -EEL ft 
hSIftr*^^ (i^^^f^ ^7S#i) 10 
3 l:f©^^e^ t a? 

[0 16 8] -^£>ffiCD@§l£¥ 

(flit) / IIZMP («Jl2S) , liZMP^^^7 

" (©liE) tt, 1^3>7 7^7>7if^^l0^ 

.4lCl»2Sh5-*, §**S*^ESi 0 6lcte» 
6ft. -tJlT'SE^ttftSV (JEW 2 2 R, L) fc#E 

aft, li^?*I^+MoitfgtM?M* 

^$tlTH^3>7 7'f7>7SM^ 1 0 4tC 
[0 16 9] '«^3>y7-f T>^»ff*ft*l"0 4 30 

WtJH 0 3Ht, H±flEfiM» (mm) 

»tt«#-efEiEga^vft«e» £A*.aft£ 

-^ft <b> ^iSt^ 1 2®^Pin (10R (L) ft- 
Z) ■£) («) *iaibT^fi3>hD-7 

10 8tS$. JfiJ>ho-510 8H DTF^h^ 
{pj^^^;H o 3TjHB.aft3feJQ»*tt»* («) 
MtHD#«; h 1 <£> 1 2«©BJ»5?*ffiSi6a«1l 

[0 17 0] P#y Mfc*Cfc3l»JE*K*»4 6ll* 
*>*3 4(Offi*36^6*fflaft, *ffl«»MIEUfctt-& 

*#Stftffla*u «tB«ttjB#Sc*ft:*WaOf» 1 i 2 
rMdmd a ft <5c 

[0 17 1] = ft, mZLTc^m Z MP l=t)K) <D 7 Jl^ 



1 1 4«-^>M«*Stl, itflt^K*^-^ 
>hMdmd ^SD^aft^o £oT#£>ftft?D<£>^-* > 
h tt*^3 >^5-f 7 >7»*ft)l« 1 0 4 £^£>ft 
5. «^3>;/^T>;*»fE*«»l 0 4WU A^ffi 

fZMP*t)D te JEEP'S fcWSftfcft©^-* > h 

^-^> hOZMPMtfl ±!5<7}#J<, IIZMP 
s ^ 0 ©M±ff^iE-^> hMdmd fcjDjfSft*© 

•*SA^SS1 0 6fc*ffi, A*L&<T*>AV>. 
[0 17 2] j«k H 4 K:8iBt^t2B l/fc*^3 >^ 
7>^»ff*3e*l 0 44t^iWitf»fflt 
*ffiKA3W5fetetH«Ufc4*H 3 Fl 0 - 2 7 7 9 6 9#& 
"*ft£'fc»»KE**ftTV>*©T* K9!*BLEk:iE* 

[0 17 3] £ OS6itO*lBtt±E©*D<*l*bfcO 

ft&»ff Kraffi'TSJ:? f:o#7 h l ^Slfta c<£ 
[0 17 4] a jtefc:«j6Lfc*MK2 0 0 0 - 3 5 

2 .0 1 1 f i:Etsnftifi&*f ©iajssa** 

[0 17 5] fcfcb, JBl©^Ufi©««©*liE#att* 

[0 17 6] Btl 7fcL £ 05*95 2 <Dm^o^m\z 
it, mi I7n--7t-F^)S32 CD^<&(D^IE=S 
[0 17 7] I 2 l^)irI=S^ 



(21) 
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(1/So S ; ^T^atgW bTW^dr-f > 

;i/ -h#fi s * 3^ 7 fcii jd w k a * f s 77 ^ - f 
[0179] ip^> EM%^&wm&, Bi^±&mm& 

TJ^f^T7;^TJl/ZMP*fajtT§lZMPt 

ZMPSt507MfJViK-^>h(Z)ZMPl# 
.«£LT8ME (IB*) t5t*fc, *^fcIe«»lT 

_t4fc#:M *i£ 7 ;i^E =r)\/ \z A * T «t 5 tc b 
[0 18 0]-^ Si ©H.Ji^*«fc*&D, iWE-fc^' 

IISiMltlTftS (IB*) 
[0181] £ ©aR^;!^ H 1 8 \Ztf~9~$.U < , Jg 

g« Z M P S*±#*^tt«CDK»OH«** 
■4§ I.g Z M P (SiRSi 1 1 «±**¥fi*OfiIiC!) 

[oi8 2] «; mm<D#t&\z3$^-c* ^y)V^"f)V(D 
temm&z'i /g (sj./sii^T^otnsGm 

(s) tr«i*fc, JttMYfc^E^Ko-tn* (G (s) 

1 9 \Z7FT<kz> fciEffiCTSili^T*, SSk:ttH2 0 
^<t^IS2 1 Kl^Tck -5 Iz&WTZ Z <h#*T cf<5o 
[0 18 3] a»^E5r^oe»K*Gm (s) «* 

ai^jv^xJi/^efiMftoiSHftG (s) kiss© ana 

Gm (sO / G (s) ttl t*&tlt^t*8 

[0 18 4] ±15^ b> Jg 2 <0§t3£<2^*g<D^&£;k^ 
Ti-s:> IIZMP ^oD^^^^-x^MIE^-^ > h€> 
ZMPIHII ^Mtmm^Tiv h^7«SK/2 
7t[HzJ (tj y h^" y ^jlftKK[rad/sec] ) OD-iy 



4? 



•20 



39 



40 



[0 1 8 5] '££3T, lgZMPxt?)(:7;^T^ 
MjE^-;* > h SJI4S«cili l«ZMPl:lt 
Z M P ^ ^ D0 7 JI/^tMIE^-^ > hOZMPlf 

^;i/ : E5 :: JUMlE^-^>hOZMPfeg:MH> SCOT 

[oi8 6] m 2 (D^mowmo^mt, at»y-r 

^JMilE^-J* > h © Z M P gUHKttS SO fcfcCK 
[0 18 7] »2 0*J*0»»lC*^Tf4j:EOJ:5lC 

[0189] H23H ^©«5BOJB3C!)JtllSO»IBk: 

te, 0 1 17D--ft-h*S3 2©*S*tfiE#ii 

[0 19 0] ft 3 0*«©»»fc«*M<Z>MIE^S 

T\ ' ri^BiMte^^P^tf) ZMP £M IE bS:l#fit 
$>t)> 3&>tpa»^:?>*JB^£>^fc£T»*. Sfc^;^ 
5\*:7W — FA?£«iEfflT**&*te\ SB7-CDHJ6© 

[0 19 1]. fieM<o*JSo?BtBtffia-r*j«fci«ji5S*; 
■t^R?!t4i, * 3 v>Ttt, 312 

"o*J6©*«<Z>=F**, IP'S, «»^7 ff ;i/-0»«*RFjfc 

[0 19 2] BD*>* »l*itf»2©HJi"©*«in 

«l, 7W7^ZMP^i«fe, ^^7c^;i/^^;i/Z 

M P BIS eg^ZMP^t)D^7 jU^;i/^IE^E— * > 
(Will S»-<=E5*JU<B«£«?©tt« ' SSSt ^JJ/t 

^^/^^^— ^) zxt) tisTmrn^jiftmrnzm^ 

T#t±} b/ifi^BMZMP^b.O (7)7Jl/ : tTJl/^IEr- 
^ > h O Z M P IT7^ : Et;1, ZMPR 

M^^^^^^jr, «»&7jRT;pz.MPSig^ 



(22) 
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41 



42 



**tS«S— £ftte, gg^f^O^cESCfc 

[oi9 4] ^t, si 3 vwm^wm 

[0 19 5] 



^hca^t* <fc z> \z istz. 

[0 19 3] yJ^T^ZMPSI^IfflCtJ^IIg 
»4SfflT**^6, SSixxA' Z MP ^Joff ^ 

n & «»^5\>wihbub 7 ^ - hvt ^ sk: ± * 7 ;we^ 

[0 19 6] tC5T\ «»y-f >-©«»«[K*»+»fc *-?T> 3l ftt**fc2iffli£*l*. 
**W-ntf, ^l^^ZMPRttttKKOfcft*. [0197] 

7J^r^ZMP - g^Z M P =gi^T;i/Mai 7^ - FA*7 ^ I 

...318 

31 5 til 8 ±9, *S^C^T't5o ★ ★[0198]' 

I^ZMP^bD <D ^;^^ffiiE^-^ >hOZMP 

45a»tf*M*f7^-KAy^i. .-. 319 



[0 19 9] ffi^T, @lZM?Sb^7^ : £TM 
[0 2 0 0] ffi^.. i2^i!©ifiTttS«ZMPS 

t>D^)7 ;u^e^;i/MiE^-^ > h o z m p ftm^ia 

& m £ Rfrr 3 R fc: tt, Sft^e-T^wmB JB 7 - hV x y 
.[0 2 0 1] Jg3<^||^^ffitt±EOjD<«^bfcco ^ 



[0 2 0 2] 0 2. 4tt, .Z.<DS69lOl5 4<D&fc*)J8Mte 
ti, ill 7D- • ?t-h©S 3 2 C0^^0)^iE^ffi 
[0 2 0 3] *4 0Sefi^tB*6«iCO*7 0*J6CD 

[0 2 0 4] *3©**to»«iffi*"r*J«tel»jSfc* 
[0 2 0 5] 



[0 2 0 6] &*£U Kp,Kv-tt«Wy-Y>T*«. IP 
[0 2 0 7] m4 0*^CD^^^^T^±IB^J:5iC 

^ ^ >r - F a* ^ $ g # ? o \z & & & u >^ «£ 

a»^;WOTSLB 7 - F/t s> £ J 
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»-=E T)Vtimm 7 -f — KAy £ ft (KI&^T^H&ffflSil© 

OZMPiSIiLTI^TfeSK fclfttS. SCI 
5. Si 7 0B«3&*fiEDfit3t#K:., H/ty^y 

580 fC3i-5)*ie.T*-5. £*:BgtZMP£:fo'9©7Jl' 
lzLTx>&<. £3t<>K£^©iiJ;t>-^©fe©£B'JR£bT i b 

[0322] si 5©h««, m&mmiz&wTzm'> 

£ S-fcfctgfb^U 5 y ^fc£©?fn&Jgg*£20X:T ! fe& 
I*. 

[0323] m*-i£> 15- 16. 112 ©J%;&£©?g:*g 50 
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£2 l&i*fc*V»T, S»^^±*7jc^S«0[t^Ci 

«OJBS8fti*fc*^T, SSS«€ffi«&l»l*a:7-y;U^ 

[0 3 2 4] Sfc. ±EL&a*0|tJfiOJg«SK:*Vi 
T, «^Oftt)0t:, P.I Da&*l^te7^;i/^fc:£©fffl 

[0 3 2 5] .hiBiC&l^T, g^ZMPs^DW^Jl-^r 
xJMtiE t&- J* > h © Z M P * tBTJ 1" £ <k 5 fc L 

[0 3 2 6] Sfcs H4ICSVST, ggZMP £t> D £> 
7;«fJWiE : &-/>f©ZMP III^IIZMP 
fciOAfc'b©£ r^iiESSZMPj tU i^iSZM 
P jt> (5 07;P : ETiHiiEt- / > h © Z M P if 1 « 
0 f::b-C*£-:3>7"5-f 7>*»fE8t£»l 0 4 icA7J 

i/T>bi^ ■(s«ZMPit)0O7;i/ : ET;H]E ; &-^ 

>hcDZMPiftH 7 JV^fr&lEXr) 
fcX*l/ftt>J:5*l*UTfeAn') . IP*.- 7;U^> 

i^OS^*^ Kft'5tV»5 
[0 3 2 7] ^7t, ^«=^J«» 1 0 0©tB**A*fr 
5«^-3>7*7'f7>7s»^JESPl 0 4 ft IS 

tt, {feS*fcWr*it«HE-©t)©t»ll* Life 

[ 0 3 2 8] Sfc,-±ISbfcaS*CD*»fi©»«»C*VV 
T, ZMPtSILfc^ (SSQ ZMPB 

(SI) *ft*©*iSI©— =>©»»T»?K -tftfitft-fc 

[0 3 2 9] £ <=>fcL ±IELfcl2.1- 170- - — h 
IC&^T, t = 0 ©t«f»C^«c*«EjE*/tJ4«SLfc** 

(S10). -tna^O^TtfiES&ttSBKbTfeA 
U. -ecDittt, 5!«EBS*l*^-ia**©«l»il*S»t*3te 
*Hfftn. IP -6, 4"E**©»BI*«?S«I^J9*» 6-^111* 
^**Sw sTi: T n tf ft 

[0 3 3 0] ffi, ±fBfc&V>T, 1218, 1164i'i:^ 

[0 3 3 1] ft, ifESC^^T,. 18-, 01 6ft<h"{C^ 
[0 3 3 2] S7t, ±^©eg«^IEr-5fto i ? IC, □ 
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[0 3 3 3] §1 CD*J|flE>»J|K:«*WSC»16n*y h 

PB$Mf§±9$ i o o b/ JMfiffc^^i o 

0 c 1 , 'Pft:< fc*>l»E**StlfcB*3HBt 

(asb;^-?^ i o o c 2. i^i6 (DmyjVEy")^ 

Stflu Jnffjfti 6 a) . *cktf5>tt<4:felWaHB*n 
^^^aSH-5^*^g (7'D7^10 2) e 
[0 3 3 4] Sfc, '>S<tft±#2 4t, MI2±#:tC 

E»fE*»jrr* gssist gszMP t»ef« s* 
»f£&5£^g: (##/t7^—^»je«i o o a, mm 
(3$£zfi$o mmmm&ui o o b, we^^i o 

Oc lG>tt» > ^*<tfe8ffE*ft$nfcg«5BBi: 
B*ZMPKU£tJ*> OTEn#y ho5B6tZMP<DW 

(iiZMP 9 cD^^^e^J^IE^— ^ > NcoZM 
PSfl) *J^t"SB*ZMPMjE*3HJ^gi! J 
)V=Ey^)Vl 0 0 c 2, 11 6 ©I7;1' ; £tM^ jrijf 
jS1"6 a) V ft«tcX5>a:< ife»EfftB*nfcB*ZM 

[0 3 3 5] £#:S2 0O**©»llK:*ViT»S±EL/ 
S^f § iSISii (I8ZMP) £ 

*jrr*BaMME**¥ft (#*^5*-*fc*«i o 4 

0 a, @M CfecktfiE) SWM»B£«1 00b, 141 

(D&ffitt.^^jii 0 0 c 1 > tvmm& 

Tl»ES**S*ff^jftSft 9 © B**£*^— * > h 
100c2 14 1 (D-MyJV^^Jl 1 00c2) ) , o 
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[0336] m 2 (Dm&<DMm\z^uT\t±mvrz^o 

\Z, 'J>t£< t*>'±*2 4i, j»E±#fcl«Sft*W 
*08D« 2^6ft^>W^;^»D3R^ h 1 #*fr'fc£©» 
fftffSt^ »E»ff<OB«»*«€**T*»ff* 
^gft^T, t»E»ff**JS1f"«S«3»Bt§** 
E*©«BW«*ftfi-r*«PI»«»ft*« (J**/*? 

0 0 a. Sg «3<fctfi£) RW«9B£ff 
10 0b, H17 (DW-l&VG^fr 1 0 0 c 1 <DWM) , 
JO 4>&< tfettE*«sVlfcBM»©«WP»«i:»^ 

T^^JB^T^ET^fSfi* (HI 7(D7KtJ^M 
P) «ffar5^5\^"*fi»#ffi^a (B17-®»7^ 
trM'O 0 c 2C9?S#) , ifBIiii^nfc^TMS 

*tiwEftjeanfcB«*s*o«iW«to» (hi 

S (Hi rcojgijfj* 1 .7 a) , &>&T*'piZ< tfetoEf 
fflSnfc**:*:*** f>3te<it>HEB«3HB©«8W 
• «**jEr*2ltte<tOWEB*3l»«)eaR»»4I (H 

- s (^j^^mtiExo^^jsai 0 0, mzmi 1 

<D?Uy{7 17 b, Sli^fiH 7 c\ Jnlfjftl.7 d, 

[0 3 3 7] 3>ft< it>±#2 4£, ME±#t 

ag*^n5*R*<DM«2 Ai&3tt51WSC»»D3R^ h 1 
#^fr&2<Z>»fP*fT "5 ttE»ff O§f*tt«* 
^t^MMiil^^T, fflE»ff£*J#-rSB 
w *» £ SiZMP o^siffNE £ ft JET 5 <£P&#ffi*fc£ 
#g (jt6*/^^ — ^ft'ftBIS 10 0a, (43 £tf 

fiO IBSS<tfS£S& 10 0b, 117 ©JJtttte^ET*^ 1 0 

0 c ltomm , ^tt< it>JWE»36Snfc-B«*60 

l*En#yKZ)»tZMPC!)IW 
^St»^ ^Ti^S ^T^f JI/ Z M P (B17OT 1 
J^r^ZMP) ^ililt^^f^ZMPSffi^g (H 

1 7 ©2*:7;WE^;t' i o o c 2 (omm > SufB#ffi^n 
fc ^ zMPi ssEfts: s nfc sizmp <Dfcmmm 

<Dm (B17©7;^f;i'ZMPR® ^#tBT^> ZM 
9 Pi#ffi?I (SI 1 7 (^injpj^l 7 a) , *JtUf£l>S:< 

(si 7 coMiEg«±^es) *»3e-r*B*si 
^t^^=t (yjv^^jimmxD^tt&B i o o, 

1 7(DZfUyi7 17 b. Mi^T^ 1 7 c, 
£l7d, ttJFjA 1 7 dco£77£^IEBtLL#£:S<hL 

[0 3 3 8] ^fc, 12 1 fiDSOfi©*I|.IC*ViTtt±E 
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££Bl0 0b, B4 2CD#*Sft ; ErM00clO* 

> h»tt3#S (IS 4 2 CDi£:7Jl^^;U 1 0 0 G 2 <D?H 
£}fIEf3£ &lCJ:Ottegffl»®iffmtt (H4 

2oMiEg^±^eg) «ftsrT'&e*0m«ft£^s 

(^^^UltiEA?)*****! 0 0, #JCH4 2C0 < 
Sfttf* 42b, ?D7^42d,. IDIFjA: 4 2g y JP 

[ 0 3-3 9i.»2©^«©»»ttS&, 3>«t<i*>±# 
2 4£, l»E±#fclltSn*t»*©IIP» 2 * 6ft ^ 

a, §g (*«ttXO RWf«»*»1 0 0 b, HI 7 (O 

JMCfc^^ i o o c i o?r#) * d>fc < t feltEft* 

(hi 7©7;i/*f;i/ZMP) sanfi-r*^5rA« 
kAJUfi^a (H i r ©a^ji^E^ iooc2©s 

«ac£*©<E»W*t©« (01 7©7J«r^ZMP 
»3BE) *JRB-r*«K*««Hl*« (H17©J01MC1 
7 a) , ;fe±tf*frfc< ifelWEJHHanfcJ6K:*^#, 

fit (0 17 cDM!E§^-b#ftf^ g^ZMP*^^CD7 ^ 

j^x^ffiiE^-y > h © z mp in ft i') £&^rr 

10 0, mz. Ml 7 <D?Uyt? 17 b, SEK^tOH. 

7 c, Jnjfjftl 7 d, ftlJM[l 7 dCDiI*^MIE§^± • 
MttbT^n^i. JPjfjftl 7 acOft^SrSS 
ZMP^t) D <2:7;!^5^«IE^--;*> hOZMPif 
ttl/TftttSHt) £^A5$Q<«£xLfc. C 

[ 0 3 4 0] ftfc, 4>ft< £*>±#2 4 t, 1WE±#£ 50 
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50 

^T^ffiif^^^s^^i^T, fiffE»^*«ja&i"«>a 

(2**^5* — ^ ft Sffl 1 0 0 a, B« 

is) mmm^^ i o o b , an co^mvc^jv 1 o 

^Stili^TJ^ffi^T^ZMP (0 17 0:7 
20 MrJI^ZMP) tJHBTStTf^ZMPJFB^ft (H 

1 7 (DMyj^y^j^i o o c 2cd^#) , Mte^auan 

& tE ZMPi WfEft « SnfcSSZMP ® ffiRl^fiS 
£C0a (Bl7 07Mf^ZMP'Rli) S:3f fcBTS Z 
" MPJt*lB¥R-(Hl 7©jD*jftl 7 a) , &£tf4>ft 

^ifeWEifBsnfcZMpateaitJ*, wewa*^ 

4>ft < £ t>WEB«a»0«R«pflt*«jEr'5 C fcfcJ: 
0, WEB*ai»t»ES«flES*©Bafl*Wr« (01 
7CDMlEgS±#:SS, @gZMP^^)^7J^f^ 
a? SjE^E — ;* > h<EZMPftffffift£) *ft«"T*B*S* 
ISSItftS^S: (7)V*T)VmJEXX)&tel&Ml 0 0, 
#tc, 0 1 7 <D*?Uy2 17 b, 8HBHE5\>H 7 c, Jfl 
Sil7d, 7 doaAt»iEB*±#tt«i 

LT^t-5^i> JPjfjS r? a©.aiAS:gSZ-MPS 

[0 3 4 1] i*:*2 l©*Jfi©J6IBte*oTtt, 4>ft 
< t fe ±<T2 4 <h> ME±#fcffliSn*«*©«W 
50 2^6ft5PS#iiD^7 h l3&J*ffft£©»ffSff5. 
<h#, WE»fP©B**W«t*J^*«lff*«K«te 

tgflOOa, (*J:tfffi) fg^Mf££SEl 0 0 

b , 0 4 2 CD*.*g{k^E^;i/ 1 0 0 c 1 <D^M) > fEft 
fiSn&B«iI»tB«ZMP(0<EWWp«fc*^«f, W 

f ViT g« Z M P ©fiR^t 5 (O^EtMEA : E- 
>>h (M420gfZMP^b«9 ^ 7J^T^SlE : t 

(0 4 2 (D^.y)V^)V 1 0 0 c 2 C&Stff) , 

ft < t feMie^a a nfc^T^wfcfea*-* > k fcatrJ 

«rE»***x^"C*S*T.*3H»<k«S*©W«* 

anrrasiifcij; o> mEssissfttssKKAcogs 

(H4 2eo«jES«±#te«, IfZMPibD 

^310 0, #t:@4 2©SSj : £T;M2b, ya^i? 
1 4 2d, J0ls4 2g, ^Os/j42h, JD#^4 2g 
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*4 2h<B£H**g*ZMP (IfflcRA^jft) 

o 7 ;^^;MiiE^E— ^>>cdzmp its 

[0 3 4 2] *tzm 2 <DmM<DJtm\Z$>-DT\Z, 

m&z&^Tzfcmmm&t^m (#*/^*-*sfce 

SlOOa, Bet«4SI10 0b, 

H17 cD^sffi-fb^^i/ 1 o o c i £>si#) , < 1 1> 
;i/tB^#tB^g (an co^?;^^ ioo'c2 coat 

. «^gi©ffRI«It©8 (HI 7©7Mt^ZMP 

id *jFiair5flcR**»ttj#a (hi 7oancjac2 

.*r?€r, ^ft< tt)WEB*51»0*lKE« (Hi 7 0S* 
(H 1 7 OSft^E^ 17c, ^DyJHb, MIS* 
^^AAJitiE^K (0 1 7 0Jn*,£l 7d)), ^ 

mm m mmm £ meisksa <d Bmmmm z sst^ 

0 0,#H, HI 7©jDj|Cjftl 7 d©B*ft*liES«± 
ZMP^t) 0 CO^^nE^WtiE^E— ^> I-C0ZMP.&* 

[0"3 4 3].tfc, Sfr&"<ifc±#2 4&. »e±.#K: . 
*ttSn**ft*oW«2 3^4^41WS*tt-n#y h 1 
#*frfc£<Bftff£fT5«fc*, "WEIftf^OBKB^tt* 

#g 1 0 0 a, • EM 4i 

is) i o o b> an totmit^^v i o 

0 g , >feltE^Sn&§Si»© 

ftA^^t^JUCA* LTxfj^SA S1707M 
tJPZMP) SffffiTS^JWiJAfftti^a (1170 
$7MtJH 0 0c 20SS) > iWEffttiStlifc^ 
JV<Duj73 £ guE&^H tlfe 1IZM? O^^pf fit £ COS 
(H 1 7 ©7Kt^ZMPR» fSSt^ZMPl 
SS=t (H 1 7 0jjQ# = 1 7 a) , 'Pt£< £vMmW 

m^ritzMizS-D^, 'pu< £^nmEm^me>iw.iEML so 
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(Bl7©Mt7*±#ttI) ZWtiiTZSmWMm 

je&w&^&l mi 7 (omm^^ji 1 1 c , ?uy&\ 

7b) , WEfftfiSftfclffjESfeWEliF*^^^ 
SnMtcA*T^^x;UA*MlE^g (H 1 7 £>JD#,£ 1 
7d) , *±D^ft< ifeOTE»*«T*OA*iB 
*k:S^T«rES«31»i:WES**S*OSafflW 

10 0, ffjc, H 1 KD-JMWM 1 7 dM* 
*«IESa±#fi:«<i:L/T»e-rS2:t, AUFjAI 7 a 

bfc. W. Cft^3©IHfi©»«*6*7*JldSfl!)» 
[0 3 4 4] siTzm2 r©3fclfiO*JBlC*oT»4, 
2*5&SJWS»»D*y h ld»#ff3St£©»ffSff 5 

# 5g§ffl 0 0 a, g§ GfccktflE) PBfffifg^gs 1 o o 
b, 142 ©**ffc*:r;i'l 0 0 c 1 <D9&[) 4>&< 

£%m^&jE2nrzgmmm£EMZMP<Dfommm 

^E-^> h©f^^It I&^^^MCA^U ggZ 
MP^i^I^!3 0BgMA^>h (i4 2> 
(Z) @f Z M P ^t) 0 © 7;l/ : Ef«IE : E- / > h)* fcb 

(Dmy)^^)^! o o c 2cojr#) , ^fc<i fetter 

ft <B 4 2 ©Sl€r^±MS) £»tfiT£ §ll%tt 
IES#B^g (B4 2©g» ; &7^4 2b, 7Uytr4 
2d) , «JE.IFffl.$"nfcWiE**WE»*^^fcil 
jDWfcA^r.^^E^A^WjE^a (H4 2«DJd*jSE4 
2g) . *J:^a<ife(»E»**^;k©A*iffl 
-. Afc*tJ^T»ES"*X»t»EB«*SA©g*RW 

0 0, 4*£H4 20^oy^42 h> ft}# 
j«4 2 g <^£^ §§f±1$teM<h bT&^-f ^> £ 

t,"3 r Dy*42hfiDtti*SS«ZMP (g^E*^ 

[0 3 4 5] f 3^1©fI^^Tlt I2 0*ffi 
tfy hte*W*WE*S*©a»iWE«»©a»<3D» 

^^^^^TSii^e^;v (12 3 0gK7^2 3 

b) , tufSMK^^co^BS (WAS, S&ESa^^ 
IS/ ^ 7c } rs:iMM) ^tSES^^^^V 

7S: < > ^'^"Tti^lzSo^, 1107^ - rVt^^S 

(B2 3©a»*f;nmfl7^-K/^*t) ^is 
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T%m iz>4- Ynv pm^&^m m 2 3 ©gutf 
.)vuwm2 3 e) , &&zf'j>?3i< thm&wftznrcg. 

ifflESS 1 <T>7 +— KA-^f-i©il:I^t. ^2£D 
7 - FA y ? g SJffctir 2 7 ^ - K Ay £ g#ffi 
(0 2 3 ©iO£Lj£ 2 3 c , 7*Dy^23d) £{t 

A - FA y 5- SCfO Srt&ESii^Ex^fc A* L-TgtjE § 
^2S)©MjE^«#tiiT-5> (0 2 3 COJOg.'S 2 3 f, S 
m j Ey i )l23h) *D<i»j£Lfc. ft. cniif4 0^ 

[0 3 4 6] ^5£J:^7OtI(0iSI:£^ 
Ttt, WE3B1 HAy^JOfffl^att, 

F Ay * 5 ft JF BM- < M0SL b &. 
[0 3 4 7] SB8©SteJ£©Jg«Sfc*^Ttt±EbfcJ:5 

tc d>&< £^±#2 4t. *ns±#te:*iisn*«» 

. iSiBWHT, ftffE»fE£ttj£-r£5«CX»£g££ 

;*-^ft3£SB 100a, .S**«tc;{ES^It5£^SS 1 0 
Ob, 028 comM.it^y'Jl 1 0 0 c 1 <DinM) , 
< ifefSftSSnfcSSSIirOfilSltf*, men* 

_ T^jr^Offi* (0 2 8©7J1' ; &t;1'ZMP) ^WlUT 

' z^TJvmiom-ft^wc (12 8 corny ^^ji 100c 

tlftE&&Ktl(Dmmi$ii.£CD& (0 2 8©7Mx;i' 
Z.MPKJS) ^^tB-T^^S^M^Jil^g (0 2 8COSQ 
I,S2 8a) , 4>&< i *>MEJftti£ftfc*fcSr?€N 
- 5l>fc<£fclffiR§W*»©*tIE* (0 2 8OSSi ; Et^ 

±#&g) *3nar*s«is»*fiiE**a#s (028 

(07*ny^2 8b, a»t?A2 8-c) . £><fctf^7£< 
£ fetter Sft;fc1*IE«K:*^UTttEB*M&iM 
IB g Hlf££77 co § 
© (7;V^5^M!EA D 1 0 0, #C12 8 

cuUaM&2 8d. JpJ(j*C2 8 dOffi**iitIEB«±flcffi: 
StlTftftiti, g#IZMPSt)0CD7;P ; E^;i' 
M:£^-*>h©ZMP|fejrtt&0K:ftjr*--5i:i) * 

[0 3 4 8] 4>?3.<£h±&2 4£. '|JE±#I;. 

mmm tsmzup cofemmm. % &itt z&mmm&m 

(#£A?jt 1 0 0 a, S#&.fcZWEK 
EHEIS±8& 1 00b, 0 2 8 co^-ffc^x^ 1 0 0 c 1 

fi*. SflED^y FOjggitZMPcDKH^S-g-fS&TJ^ 5 



(33) #^2 0 0 2-3 2 6 1 7 3 

tfMCA* VT^)V<Dmtl (0 2 8O7Mf;i'2 
MP) SJFffi-fi^^HB^Jfttl^a (02 8OD5S7JP 
tT)H 0 0c 2<0»#) , f&E^at$nfe^:x;KDifJ 
*iiWEftJ6SnfcI*ZMPOfil»l>9*iOJS (0 2 
8C0 7;i/ ; E^ZMPMM) ftfftb-TSZMP^Sf}^ 

a (02 8®aijfj£'2 8 a) , t-bWEjraisn 

. fcSfcS^, 'ptt< £fcWEg«f5g®i©«IEg (0 2 

ffi^a (0 2 8 0D7*D y ^ 2 8 b,. Sl» J E"7 s Jl' 2 8 
10 c) , *J:^tf< .£fcME#aS£n£*fiEfifc2£cf^ 
TME g SSIKriME 1 © 1 SfcJTT 

^.g«KB#Mft«#g (7 ;i^5^*iIEA D »#&J«ff' 
10 0, 4#(C0 2 8 ©iJn3Sj£ 2 8 d, So* A 2 8 dCtti 
73*SIE@*±flttt*iL/T*3&r*Ct. BSZMP 
£t> K) cr>y iV^JVmiElt- * >K©ZMPfe^t£ 0 

izvtm-tzziz) &ffi%.z>na<mf&\>fz. ft. iina, 

[0 3 4 9] Sfc. 4>ft< <tfc_L#:2 4i. «E±#K: 

^js-rsa^^ssfrfeur, «9E»ff**.*r*B 

^a »s^7^-^*««i o o a, sm&&zftf[m 
mm?g£.8i i o o b, 028 commits ji> iooci 

©j*JT) - 'Ptz< t*>f»Eft«*ii*:S«3t«0(E»^ 

z m p cofommm. s d co g s^s* ^- ^ > h t lt 
■j-s^^'asbjwi^a (02 8 ©a»:7jHEv\)n o o 

c2cDStff, i0#,^2 8a) , 4>fc< <h "fe&tTEnE^Jl'© 
ffi*fc*-^*x t"bl»ES*iB»OlltjE* (02 

tB#a (0 2 8 coy'u y ^ 2 8 b, SE» ^5*^2 8 
c) , 43ct^'>^< tfe^E^tB$nfcMIEglc:St3*l-i 
TME g fflft i ME BSHKfi* © g^^ffi S ftfi-T 
*g*«P*«»«#S (7^r)«iEAt]^^S 
10 0, 4#-fC0 2 8 (DUUWA 2 8 d , 2 8 d <Dih 

10 t)&1mJEgmJc&&:mtVT&:7£-tZ>ZL£. I^ZMP 
£*3 D CO 7;i/ ; E^l'SiE : Er— ^ > h <0 Z M P &^fia £ 0 

If 9©**©Jga3^53Bl 3 co^Mco^^ScfcS^T 
-5. 

[0 3 5.0] m 9 cDmm<omm\z3$x>T\t, m scorns 
commizwTL, wsftmwsenmiEMM-m^&te* t5En 

#y hfc*^*i»E*S*©«»<tl»E3I»©SE»©»_ 
TJ^WiS^ftS-rSSi^^JU (0 2 9 comW]^)l2 9 

d) , mesu'E^juottfliji (^i^.tf, ijfBsa^f 

?. ;Uco±#:^Mj3j:^/*7tt3:^) tWES&7J^^x;l/ 
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*<i*)V^Wl:S^t, 7 4-\*/1y&m. ©2 9 
- PA^^Sfftti^e (i2 9 ©S1^t;^W2 9 

g (i2 9 <D7n*y& 2 9 b) £r«A, iEfffi^nfc 

»^tJW:A* LXS9EB«il»0«;E»£Si:tti (0 2 
9 CDJO*,* 2 9 c , gl^2 9-d) T^aK*^ 
/to- 
CO 3 5 1] *fc, JBl'l*J:tf*l 3oo*»cd«JBK: 

* ^WfBSiif^^x^^m^&s (13 1 £.fr\tm 3 3<D 

tp<5D5>fc< tfeB**E»Ofi»«F« (H3 4G0BSZ 
MP) *»*-r*B**K*«BW«*ft^* (iMfctt 

B« OfeckZflE) 
SlGGb, d>&<tfel»IBStS*nfcB«flcS*CDfi 

(i34 o^>fb^^±#:&s) £jmrr * 

{^P^M^tri^g: (13 4 O^SEft^E^ 1 0 0 c 1 CO 

MEn#*; h©5ra£*£*<0H«**TiB2e0l& 
*^x^^7s*^t"*2 0»*^5 f ^©ai» CM 3 

cm 3 4 <D&y)V^)V i o o c 2 £>?r#) MrfB 

B«*S*©ffilfWFltt©* (H3 4 07;«7A2M 
PHH) £J|LfflrsflEfi;&S#tti*g: (B3 4©jlDJME 

34a), 4>tt< tt>i»«fffisnfc*fc»tJ*. 

< t *MESMeEft'0>4ll2E* (H3 4©*«ft^ 
Z MPSIEI) ^fffit5ggM*ijElIffi^S 4 
(H340?nyJ34b) > ffiE#ffi£n£MIE:££ 

4tiE=g (B 3 4 (DJMMC 3 4 c ) > :B.fctf*l>» < i ti 
MSB 2 oa^^TTWA^ £ ffi^J KS^TiufS § 
«HiillElf*R*OinilW (i3 4^E§ 

> r^ZMPilf) £ B*8*««ftS^& 

(^JI/fc^MKEAD***^* 1 0 0, 4*fc:B3 4<0 



(34) 1 ' ■ #12 0 0 2- 3 2 6 1 7 3 

[0 3 5 3} Sfc, 4>&< i=>±^2 4 fc. suE-h^tC 

£/Tf *»ff£j«8«fc:&^T, WEftffSrSllST^B 
«51»i: B«ZMP<D*<Z>s!>&< tfeitZMP^i 
P§€ (i340gIZMP) e^t^ltZMPSi 
iffiftS^g: (^A7/-^ft^Sl 0 0 a, §1 
10 (*±-CttE) 1 0 0b). 4>&< £$>iuE 

i Z M P (Dif^StS 1 G**^^ JMCA* IT 

meb*xm®4EKi«4k ®34 ^^^^ii^e 

C) *fftB-r*S*il»«RWF«3fffi^a (i3 40f 
i^TiH'OOclOSiS), 4>&< £^ME^££ 
nfcS«»<WEWSHt«* MBn*y h<E>3EI6£ZM 
P ^iH^^fjll 2 (DS)A-f ; ET;W:A*bTi 2 0)18 
i^fMffi* (H3 4©7WfMMP) 
TS*2qE?;WH*JfUJ*§i ®3 4^7J^?;H 
2? 0 0c 2<7)S[#) , tuf2#l±i$n^2cOif}^^ : E^ 

®3 4(D7MT^ZMPiI) ^ffif^ZMPi 
Stb^g (@3 40jUfS3 4a) . 4>£ < fc fct&ES 
ffi$n^c^^S*^#> 4>/£< £^fuEBglZMPC0*iIE 
S (i3 4(^)MM : ET^ZMPfiI£t) 
^ZMP^IES^ffi^S (H34©?D-s/?34b) . 

»E*tti*n&»jE*sittE*i 

WKA^TS^Jk^StiE^g: (0 3 4<0ftiafj£3 4 
c) . *i^a< tt>»E*2©»*^T^©XA 
W tffl*fc*^ViT»EBaE«»ilWEB**Rir©B* 
(H3 4©«iEgS±ffte*, gf ZMP^bD 
CO^^^E^JV^IE^:— ^> h©ZMPMI^a " 
Sf51*»»«ftS#B! (7;^^*iEAD##£ 
1 0 0, WICH3 4<D#$M£ : fiT)V±&&W:&1tZJE 
@l.LMSi:bT^t^^i, »3fjj!C3 4 aOBiJ . 
^g!ZMP^D©7 ^^ExJUilE^— * > h CO Z M 

[0 3 5 4] Sfc, tt>±#2 4 fc, tdElfl: 

a*an*«R*©w«2^5ft5iwac»»D#!y h 1 

48t5»ff4JS8tl:^^T, ME»fE**j£T*B 
gl»t BSSZ MP i^SSZMPCK 
(034®§SZMP) ^ftff^gSZMP^ 
^tft^S *^7^-^fteSl0 0a, Bin 
(^itfffi) RB«S4»100-b) ..4>fc<£*>»E 
^^Hnfc§SZM?©M^ie, tufSD^^ h0D51 
> ZMP^ii^Sfi 1 OlfeZJ^^E^^^A^bT 
fuE B STjglsO^em (i3 4 C0M^E<b^-?;V±^e 
S) ^^St^gflSSS^tSS^i @3 4©I 
m<t^y"Jll 0 0c Icd?r^) , / >§<it)MSf£e 
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®34 0^7;^^ 1 0 0 c 2 AIM 3 4 

a) , ^tt<ifeffiEJftli$nfcJR2«D»*^5 f ;^ 
ffl*fc*^#, *a<it>t»BS«ZMPflD*liE* (B 
3 4©*«fc^5^ZMP«IEa) «HBT*B*ZM 
•PMIEfiffiJ^g' (H34©ynyi'34b) >. MEff 

A-rs^E^Aa^tjE^a (83404**340) , 

l:l^^T»E § ffiDKr t ME S * MBgetffl 
. (H'3 4 0*iEI«±Mf, BfZMP*ftD©7* 
:: E'7 f ;i-1tIE^-^>hcoZMP^#jfi7S:^) Sftje-T* 

0 0, *#*£8 3 4com^t:^5 :? ;i-±#:eM^«iEg^± 

■#fiIil/T»«t5 21t, JDj|jS3 4aOHASl* 
Z M P $ b 0 © 7;Rt^SIE : E-^ > h o z m p »jj 

[ 0 3 5 5] »1 5©*lfi<B*ISfc:*Vvrtt, JS 

1 4<Dmffi<DMm\ztnjL,. <j>fz< tt)»EjiLtfci**i&* 

^< tt>MrEl«il»0*JE« (83 60 

S (@3 6 <P»»^;WW»g!l3 6 b, JOSH'S 3 6 c, 
7uy# 36d, #IES£3 6 e> AUFjA 3 6 f , SEf*^E 

^3 6 g) , 85E3rta^nfces3S»offiiE»*8tfE 

MlE^g (B360»fjS36h) I, 

[0 3 5 6] ttC§*I»ttjEjyFllt¥R(l fj 

En**/ hte-*it*WEKR*©«»tl!ffE5BftOR» 
OWA^SSBBflR^-rai&^Sr;!/ (S3 6 (DSSj^ 
3 6 g). , SfESEK^E^Ottlg* fWfSSKj 

5*;kz>jrik» «rEi6**^5 s ;i/©«i&-ffi«) 

IiI3 6b) , *±tf^fc< £fcTOEfffflSn&«£«rE 

KA^^S (0 3 6 0SS)TT^ZMPSiEI) «UH 
9~£l§ 2 - FA^.^ JMfffl^S (0 3 6 OttJFjA 3 
6 c, «^«|3 6 d. #ES3 6 e) ^ii, SufEflltB 
£*T7iJIl ^7^- H/t3/*I>S207^.- KAy£ 

aoft*«rEa»^^;i/fcA*bTjitrEa*ii»o«iE 

i^Iffit^ ,(8 3 6 O10M3 6 f , gS^fiUo 



i0 



(35) 2002-326173 
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[0 3 5 7] gl 6 CM^iltS^TH 4>&< t 
fc±#t, »E±ftlcaiSatl*lIBt*fl!)HI«3^6a:« 

ffOB**P»**fej«-«-*»fffeft««K:*^T. WE 
■MP £#SJ6£T 3 g «X» t g 0{£?P$M£&£ 

0 0 a, EM IRB5<t5B£B51 00 b, 1.3 

7 0Wift*f;n 0 o.c , ^<fct>«rE 

ffffi^S (8 3 7 0I7;RtJH.O 0 c 2©S!3¥) , 

SJiS3 7"a) , £fe< ife«ffE*fc*^Vi-c*frE2!*t 
•ttfi^K J:dfc»jE«*JiUJ-r**ljEJMHB*« '(H 
3 7 0^JWi«:7^-FAy^M3 7 b) , TOEJUB 

snfc*jE**WE»**^5 f ;wfciittWfcA*-r'5 ; E 

T^A^MIE^g: (8 3 7 (DjDPL-jft 3 7 c) A i 1^0 ft 

< ifemEf&*^x;^A*iaj*te*^viTtffES 
aczn t me b <d g aER^a * * srr * b scg? ■ 

PSffiftS^g: (7;i/^E?;H*5EA0#*»*»-l 0 0, 
4*fcB 3 7 <omy)V=E^)Vl 0 0c 2^aj^^^mIEl^ 

^113 7 b(7)[ii*^ggZMP^t^7JI/ : ETME 
[0 3 5 8] Sfc, 4>fc< ife±#2 4£, *JE_b*fc 

.^S (B5©#t/X7^-^ft£Sl 0 0 a, B« (35 
±tWE> gSP$Mf££SS 1 0 0 b) , WEBMEfeflUST* 

a <d m^m * ^> g ^Mmp^^t^^^g 

(85010 0 a, 10 0b, i3 70^M^xM 
00cl«) > ^tt< i*«JEStSan*:S«*K 

p^«s#airs^^;wi»B^«wffi^a (8370 

MyJ^^^l 0 0 c 2CD^#) , (WEW**^^©" 
SftO»^ffltWEeSliS»Ol»RFttt©S*fftilT-5 

(i3 7 0jDf,S3 7a) , 
< tfettE*fc*tJ^Tl»E*39t»fciE^< J:3»c»jE 
fi^#taf ^>^IE»#ttl^a ®3 7^7^ilS7^ 
- HA7^I 3 7 b) , f9EHB£nfcMlESS:l§fiI5& 
^^^^;W-iiJ0^^A^t"^^x^A/3ltIE=a (8 
3 7 CQTJD^^ 3 7 C ) 43 Vc//>^< £ fef&fE.gi^^^^ 

;^^A*^St?^Tt5Es^S*cr)g^p^M^^S 
t^gf^KTl^I^sg (10 0, 4#K8 3 7<9 
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[0 3 5 9] ^tt<ife±#2 4i, OTB-tflefc: 

±«t5»M«StK:6^T, JttE»fE**J«-r*§ 
SCXft t g g£ Z M P O^S^M € * ^SPtffi^^ 
(100a, 100b, ^37 <D**rtS^E5 f -«' 1 0 
OcKDlI) , ^fc<ifcttE«jeaFtl&B«ZMP 

o o c 2 oimW) > MEft^^^JKMI 

^;M£»S#tti^ft (B-3 7<DtoW&3 7 a) * 'J>te 

m^w&rzmiER^ft^m (3 7 b) ;" WEffttisn 

ArtfcfiE^g C6DJ§l,&3 7 c) *«fctf*tt<£t>ME» 
g g z m p (D § f ieit ^ft^t ^ § t SPt 1 

(10 0, 4£fc:EI3 7 <Dmy)V^)V \ 0 0 c 2©^ 
^-FAy?M3 7 b(^£ii^^g^ZMP^t)DcD^JU 

[0 3 6 0] £tc, 'J>fc<£*>±#2 tCTE-fcfffc 

^TS»ff±ft»«fc;&V>T, l»E»f^ft#lJ«r*B 
IZMP CD^P^M^^^T § itZMP mmftffikk 
^gdOOa, 100b), WE»«*«T«li' 
31©;O^P#M^*sr^g^Xt{)P^M^^^g: (10 

0 a, 100b, M3 7 (OWm<t^)V lOOcKDS 

1 o o c 2 ©we , mmmti^=ey^ju<DMW}(Dmmm < 

#ffi=g (AlffjK3 7 a) v Sl>fc< tfet»EJiK:»^ 
TIES Ic ffl-D* < i -5 MIES * JF Hi "T $ SjEM# 
£=g (3 7 b) , ME#ffi^tifeSjZS^WESi*# 

3 7 c) . ££cW>/£< ifefJEK^^^&^KOAAte: 
V>T«TE S^Z M P 03l^M^^if 5§IZ 
MPB*S«*E^It (10 0, W iC^3 7 (7)^tJHI?c 



(36) 3 #12 0 0 2- 3 2 6 1. 7 3 
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[0 3 6 1 ] Sfc, JB2 2CD«S0>»»K:*^Ttt±E 

2 *6tt*WS»»n*y MflWffcE 

ff*«S«K*^T. fuEIfcfE£gj%T£§aiZMPe) 
«IW*SttftT*B*ZMPCT»**J6*S do 
0 a, 10 0b). WE»ff**J«TSB*31»0»l* 
«**J&r*B*att*i»««Wt** (1 0 0 a, 10 
J0 0 b, @ 4 3 ©fUEft^r;!' 1 0 0 c 1 ©SI) , 'Pfe< 
<i*ME»lE*tLfcB*ZMP©{KiH»**, iEn 

A*U WEft^^^OiraoBWMtJfBT*^ 
^MWWkjfffi^S (14 3 comy)Vff)\^i o o • 
e2©if) > WEB^'^^OBaoiWMitWB 

ft 0njMC4 3a) . ^&<i%«fEil:S^^Tt9E 
fcMiEi.SWEftA^^fciMrE^K*^— ^ > h £ 

^ttiTftfi-^.issei*sfe (loo, «mc 

[ 0 3 6 2] site. II 7©*S^Igi:*om ^ 

a? a< tfe±#-2 wE±#fca»*n««R*©w_. 

»2^6ft:*JWa;»»n3R!y h 1 W^ffft £"fx ' 
3<h*\ »E»fPOS«B*I»«I*4«-r«l&ff*J**« 
£43^T, WE»ff*«*T*S*3BftteaMRR*(© 

ARBtfcft^g: (B 5 1 0 0 

a, @S (^ct^{S) RMStUlOOb) , ^^:< 

^ jS i (i3 8 <D^<t=e^ 

jhooci <vmw) > 4>&< t t>i»E«t^$ ntia 

^StI2^SiA^f;H:AAL, ^12^2^11/^^ 
^S^g (i3 8 ©17^7^ 1 0 0 c 2 OSI) , 

me* 2 <oW}73^^)v<^m.m<ommm.tm^n 1 ^>sj 

13 8 £>2JP»;= 3 8 a) , ^< t 'btffE 
J|K:a6tf^T»Ell^»K:iEtJ< J:-9fcSiES^#fflT - 



(37) 
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U38b) . &J:tfttE»Hi£ftfc1lBlE*£t(rE3ISl© 

St WWA3 8c) *flt^., 1»E* 1 ©Ktfj^T^O 
fctJ;t)i5J:Z*MESS'2 ©i&TJ^^©^©^^ £fc 

3 8©*ptr;H 0 0 c KOHiASfcJiJB^^x 
;H 0 0 c 2©ffl*£«IEB*±#tt«<J:L,TftjrrS 
it) $b<«fifcUJS:. 

[ 0 3 6 3 ] *t>fc<£fc±#:2 4i, taiSJiftfc 

**J-*»f(E*j«*«fc*tJT, ME»f£ 
f^!ltllfZMPCDtO'>a< ife§gZMPO^ 
■I4ft!£t2lgZMPS^ffi (10 0 a, 1 
00b) , ^ft<it>|«Bifcj6Snftl*ZMPO||»» 

lA^^fJKCA* L-TSSEfil 1 ©Kj^^-JKBSBB 

3 8 ©IMfttfJH 0 0 c 1 <DmW) . ^< £*>b5 a? 
E&£$nfcgg? ZMP©i^ffie, WIEn^^hOji 
I&t ZMP©H«S:SE-r^2CDi&*^^fCA*U 
MEH 2 O»»^t ; E5*;i'0jl»©R«FM*3(lB'r-&3B 2 

)vm&]mmm.W)h^WL ®3 8 ©je^;^^ 1 o 
o c 2©sgs) , #ftfe^2 oiwiji^^frcomwiomn 

ffiT'S^/HraMtJflB^R Oralis 8 a) , cfeitf 
ii>& < i'&llfiE^cS-r^TltfiE^^fciSrK «fc 5 C 

wiEJi^jftarsMiMffl^a osb) , mejub 

T*£H&5^A*»jE#R Ctaff;£3 8 c) £4t*, 
.MEH 1 OKi^^^E^KDifi^iJi^MfS^ 2 ©f&7J# 
^■^©JiS 73 £ fe^-fn^^WfESS^ifiCDS 

«83B#te£:bTife£irs (10 0, #(CEI3 8 co«^t: 
^fJH 0 0c 1 ©fctJ^^fcttlg^^^-^JH 0 0 c 2 
<£>ttt;b£^IES«±#:ftg£L.T&5rr5C£) $D < *' 

[0 3 6 4] Ml 8 ©HifiCD^fc*^T«, 4>fc:<<*: 
=fe±#2 4i, WE±#fcjt«2tt*tt»*0W«2*» 



UT, »E»fE£**TS §««»£§ 

sj>& < £ t> i **s*o»ii*«*»ft-r * 

Pllftffg {10 0 a, 1 0 0 b) , >p1s.< ifefffE 
£fcJE$ttfclSSf£K2?©8iP$M£\ SDE d a? y h 

eh i ©a&As^ fj^omwjomm w.zM-ih-rz>m 1 ^ 
^jimwim&te.wmmm (is 3 9©M7ju^ex;h 0 0 

c 2 ©*g#) , d>£ < i feWEJB 1 <r>m-h^^)v<D^ 

WjCDmmMizmcfzm 2 ©SA^-rJi^^sga^SLS 



50 



Tzm 2 =E7*;PttlB*jf Ifi^a (:?*d y 2 3 9 a) * 
iiWPU < £ fcHfjEJg 2 ©iMj^T^KOttlBliteS-rr 

*4fcJE^R (0117D--5 : t-hC9S28) 
x., MRf 1 ©R^^tx^Otti^ffiEBSSjlIfr^g 
^MiLTfttT^ (10 0, If l:B 3 9 ©)1S7;P 

*5*;n o o c 2<nmt)£miEg%i±&®:m£VTfrfe 

[0 3 6 5] *ft<tti±#24i, t&EJbflcfc 

ajesti 2 ^5.tt*»a»»n# y h 1 

Siiiii§iZMP04 I ^a< £t>§SIZMPCDg|Pf 
*Sft«r41lZMP(H$IftJE#g: (1 0 0 a, 1 
0 0b), 4>&< it>«rEft**nfce«ZMPO»P# 
m £, ME D 3j? y > ©51gi tZMPffl R€£ £gETIf§ 1 CD 
SiTj^t^KCA* IXtES 1 <DWltl^^)V(OmW} 

3 9 (Omyjl^Jll 0 0 c 2CDi£g:) , 4>£:< £fegj 
EH 1 cDg/^# ; E5 ; ;l'CO^S;omffiiC^i;feH2 05i!j. 

R (3 9 a) , fcteJMB* 2 ©lb***?* 

OS 2 8) JfiA, MEHl©^^^©^^ 
ES««»©S*SI9tt<i:UT*jrr* (10 0, 4#fc 
1213 9 ©JB7;^7*;H 0 0c 2 ©ttl:*J«::&tiESg£±# 
tiiil/Tft«t«Ci:) »<i«lft. ' 
[0 3 6 6] Ml 9 ©StSgO^SglcafetjTe, ^&<£ 
fc±#2 4£, lWE±#Ka«Sn*ttR*OJHI«f 2A» 

^T, i»E»#£»j*r*@iRO&£gfraK#®'pc? ■ 
Ri»lfM#g (10 0 a, 1 0 0 b) , 'Pt£.< £% 

m i "E^jvmmmmm.^mmm (@4 o ©mM-rt^^ 

1 0 0 c 1 £D?g#) , 3l>fe< ifejWBfcjeSftfcg** 
S&En#.y>©jl»£^S*0DK^ 
«StB 2 ©»**tr;K:AA b, tSEB 2 ©ii^^ 

^Eti^R (0 4 0 <Dm.y)V^5 t )V 1 0 0 c 2 ©ilr#) , 
ffiEI 2 ©Sb^^^ExJKoSS&o^Pt® tffJE^ 1 <D9h 

ts ^ ^ =f)v <d mm co m&? $t t <om « # m t -s ^ ^)vmws 

M^S^R (B4 0©4Df,«4 0a) , '>^£<i!)iE 
8l:S^^TiEI^ftifi^'< J:5CJB 1 ©M]Eft^ 
^ffiT-S^ l^ZESIPfcB^R (l4 0©TTil')ISc7^ 
- F/N-y ^Iij l (40b)), ^.^< £ fefSfCS^ 
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£Itf2 (4 0 c) ) , ME#ffi*nfeSIi^*iIES£M 
Em 1 cDgj^^^e^;U?ciiiJDW^A^T^^ 1 ^y^JUX 
timJE^m 0JD#,&4 0 d) , *itf»E»tBSn»JB 
2 <D*bjE*S:»EJB 2 (0»*^^;WCiIJjD&5^A*T 
S^2^Ex^A*MjE^S G»*J«4 0 e) £r#7L, M 
EfH 1 CDi&^^^E^om^^^^tuES 2 (DWjJj^ 

f)v<o m jj <D'pte < <t t> v^Tn* £ me e #siic7) g ai 
Ri?iti/Tft€t5- (loo, #'f:i4 oom&Efl^e ii 

"T)V 1 0 0 c 1 <Dffi*$fcttJH7;i/ ; ExJH-0 0 c 2 CD 
[0 3 6 7] 4>&< £^±#2 4 <h, t&E±W£ 

«3gS)<h ISZMP(D*0^< tt)ltZMP©C'Bf" 
P#M£&^-f £ gSZMPWtft^fg (1 0 0 
a, 10 0b), 5>4< t^WEft^ftfeSSZMP 20 

1 (Oft^j^x^fcA* bTfflE^ 1 V>W)t}^^ 

(B4 oo^MYb^e^n o-.o c i > 
•< i*>«rE^t3eanfcB«zMP©e*i*it*. med 

Br* ■ 2 ^Ex;wBfes«F«jmj#s (^40 corny 

=Et)VI 0 0 c 2<7)Sr#) , m^2(OW}i3^^)Vco 

a) , 4>&< ife«E»b*"^ViTttE«* s »te:3S^< 
"«k5fcKl(75ltjEJI**mT*JBl*iE*#ffl^a (4 
0 b) . 4>&< t :t>WE'SI^StJ^iTB«fES^*R:S^' 
< J: 5 fcjg 2 <9*f ZE^trff^r 3f§ 2 fiiEMIEft^g: 
(4 0 c) , l»EjmiSfifc*l©#jE*feWEfBlO 
i&^^^^^5ift?»^A*r^>^ 1 ^E^AAJSIE^ 

a annfj«4 0d) , *i-^tOEjmi*n&3B2o*]E 

g£MEI§ 2 <&»A*^xJl'fcSinWfcA;&r** 2 
y")lAtiMJE^& (MW&4 0 e^IA, 1 <DW) 40 

27^5\H/©ttJ*;fe«ktfi&E* 2 (DWitl^^frCD&ji ' 
<D'J>f3i< ife^TtL36^S9E§«S»©M*R^ffli:b 
T#JtT£ (10 0. §l:i4 0^MTTJH0 0 
c 1 © ffi S IZM 7 1 0 0c 2(D&j3*:miE 

[0 3 6 8] g2.3©^Ii^^^TH S bid, 

me d # y h iz^iy ^mtc^Kti <omm tmmmm) com 
mtomti^B'Dm&^^'Tm 2 common ®4 4©i 

2 <D^m z Ey i J^4 4 a), ffiE9r%Stt^7\tt'0 : Rtti 



* 

(38) #12 0 0 2- 3 2 6 1 7 3 

4 b) , # WEfts z ntc § mfcKJj * £ « s s z 
MP^gi^t^, j»Es**£a5&ttME§«z 

MP^)lRgii^I^i^TA*l, ItSS^fiM 

7-f-H7*7- KiJHB^ft- (i44 ©»-2 <9#E£E 
4 4c, ?D 7 ^4'4d) , tuE#ffi^nfeff^7^- 
KA^^lti«7^-F7*7- K*©f0*l«ESf^ 

10 mW).^jv\zxtivxmmEmmmcom 3 (omiEm xm 

4 4 <Dfg 2 <Dff»^5^±#&S) ^Itilt^3@i 
SgjfctlESJrffi^g: (H4.4©JnJMC4 4e, SMb^E? 

[ 0 3 6 9] WEJf-3 S«Xft1tIESffUi^S 
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